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C~~ E C~ Bryan W. Shaw, Ph.D., Chairman 	 5 	
rn 

Carlos Rubinstein, Commissioner 	 `t  x 
Toby Baker, Commissioner  

Zak Covar, Executive Director 

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 

December 13, 2012 
MR RANDY BLACK 
MANAGER OF PRODUCTION OPERATIONS - GCBU 
BURLINGTON RESOURCES OILAND GAS COMPANY LP 
600 N DAIRYASHFORD WESTLAKE 3 STE 15012  
HOUSTON TX 77079-  

RECEtVED 

jAN 15 2913 

Permit by Rule Registration Number: 
Location/City/County: 

Project Description/Unit: 
Regulated Entity Number: 
Customer Reference Number 
New or Existing Site: 

_, t;r=Q 
:,F-IYTRAL. FIL.E AMW 

104140 
From the intx of US 281 and FM 99 head NE on FM 99 
for 4.9 mi turn L to stay on FM 99 and head N for 2.8 
mi turn R onto CR 271 and head E 1.66 mi enter lease 
rd on R and turn L continue 1.2 mi turn R for 1.5 mi 
site at end of lease rd, Whitsett, Live Oak County 
Jo Ann Esse Unit Fi 
RNio6456817 
CN602989436  
New 

Burlington Resources Oil & Gas Company LP has certified the emissions associated with the Jo 
Ann Esse Unit Fi under Title 3o Texas Administrative Code §§ io6.352 (1)(effective 2/27/2011), 
io6.492 (effective 9/4/2000). The TCEQ Air Permits Division recommends that Burlington 
perform site-specific analysis including H2S concentration and recalculate emissions (if needed) 
to confirm that site-wide emissions do not exceed the certified limits, within six months from 
start of operation or from the date this letter is issued whichever is later. Emissions are listed on 
the attached table. For rule information see 
www.tceq.texas.gov/permitting/air/nav/standard.html .  

Planned MSS emissions for flare downtime and downstream compressor maintenance have 
been reviewed. These authorized MSS emissions are included on the emissions table. No other 
planned MSS emissions have been represented or reviewed. The company is also reminded that 
these facilities may be subject to and must comply with other state and federal air quality 
requirements. In addition, under the General Requirements for all Permit by Rules, § 1o6.2 
states that particular requirements only apply "where construction is commenced on or after the 
effective date of the relevant permit by rule." 

This certification is taken under the authority delegated by the Executive Director of the TCEQ. 
If you have questions, please contact Ms. Dana Johnson at (512) 239-2022. 
Sincerely, 

Anne M. Inman, P.E., Manager 
Rule Registrations Section 
Air Permits Division 
cc: Air Section Manager, Region 14 - Corpus Christi 	 Project Number: 1 79758  

P.O. Box 13o87 • Austin, Texas 78711-3087 • 512-239-1000 • tceq.texas.gov  

How is our customer service? tceq.texas.gov/customersurvey  
printed on recycled paper 
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TECHNICAL REVIEW: AIR PERMIT BY RULE 

Permit No.: 104140 Company Name: Burlington Resources Oil & Gas Company LP APD Resriewer: Ms. Dana Johnson 

ProjectNo.: 179758 UnitName: Jo Ann Esse Unit F1 PBRNo(s).: 1o6.352 (1)(effective 2/27/2000) 
and 1o6.492 (effective 9/4/2000) 

GENERi1rL INFORMtiTION:-.... 	 : 

Regulated Entity No.: RN1o6456817 Project Type: Permit by Rule Application 

Customer Reference No.: CN602989436  Date Received by TCEQ: July 6, 2012 

Account No.: None assigned Date Received by Reviewer: November 29, 2012 

City/County: Whitsett, Live Oak County Physical Location: From the intx of US 281 and FM 99 head 
NE on FM 99 for 4.9 mi turn L to stay on 
FM 99 and head N for 2.8 mi turn R onto 
CR 271 and head E 1.66 mi enter lease rd 
on R and turn L continue 1.2 mi turn R 
for 1.5 mi site at end of lease rd 

C©NTAC:T INFORMS#TION. . 

Responsible Official/ Primary Mr. Randy Black Phone No.: (832) 486-6508 Email: RANDY.C.BLACK@CON 
Contact Name and Title: Manager Of Production Fax No.: (832) 486-6431 OCOPHILLIPS.COM  

Operations - GCBU 

Technical Contact/ Consultant Mr. James Woodall Phone No.: (832) 486-6508 Email: JAMES.WOODALL@CO  
Name and Title: Sr. Environmental Specialist Fax No.: (832) 486-6431 NOCOPHILLIPS.COM  

GENER?1.I. Ri.ILES C1iECK  YFS NO  COIVIMENI'S  

Is confidential information included in the application? X 

Are there affected NSR or Title V permits for the project? X 

Is each PBR > 25/250 tpy? X 

Are PBR sitewide emissions > 25/250 tpy? X 

Are there permit limits on using PBRs at the site? X 

Is PSD or Nonattainment netting required? X 

Do NSPS, NESHAP, or MACT standards apply to this registration? X 

Does NOx Cap and Trade apply to this registration? X 

Is the facility in compliance with all other applicable rules and 
regulations? 

X  

Is Registration Certified? X 

Does the site handle sour oil or gas? X Distance to receptor if Sour: > 4,700 feet 

Did the company use a Simulator program (such as ProMax?) X 

Is planned MSS included in the registration? X 

DEST'Ittl3E ovr.RAT..I. PROCESS AT TFIE SITIi 

Tlis P'erimit by Rt>tle ~F'~R} r~~istr~ti~►n is i~eing submitt,ed ta aluthorize t ~Iree (3) conc~n~te 
storagc tanks and associatedloading, one ( 1) produced water storage tankk and a,ssociatc+l 
loading, one (1)11are combustion control device, and piping and fu$itive ~wmpanents (the 
Projcct) at the Site. Figure 1-1 is an area map showing the location uf the Site ani te 
surrouncliug atea. Figure 1-2 is a prwacess flow rliagran for the Site. 

EFSCOP00005461 



TECHNICAL REVIEW: AIR PERMIT BY RULE 

P+er►ni[ No.: 104140 Company Name: Burlington Resources Oil & Gas Company LP APD Reuiewer: Ms. Dana Johnson 

Projeci No.: 179758 Ilni[Name: Jo Ann Esse Unit F1 PBR No(s).: io6.852 (1)(effective 2/27/2000) 
and io6.492 (effective 9/4/2000) 

( DESCREBE PRo,IECT AND °INv.oLvED PROCE33 	 I 

Normal Operataons 
The Site li:a ►s a single well which wi11 produce high pressure gas a.nd liquids (condensate and 
water). The mixture extracteti fi-arn tho well Wi.11 fmt pass thraugh a high pressure separator 
where the high pressure gas will be collected and sent fiA pipeline. Licpuids from the HF separatar 
will tlien pass t4 a 1ow pressure separator. i.ow pressure gas offl' of the LP sepattator wixl go to 
sales a.s well, via a low p-ressm pipeline. 

Pressurized liquids l:rom the law }aressure separator will be clivideci into both paroducel vvater and 
oondmsate streamsR Condensate is routod to the ean(lensate stx>'rage tanlm (F1Ns [Facilifiy 
Iden#ificationNurinber] TK-01, TK-(}2 and TK-03) and water is arta<utod to the produced Water 
tazilc (F7N TK-04). The emissinns associate+d with tlZe £lash firom the pm.smue change as well as 
the vvorkinglbreathing emissiona ftrn all taiiks nre rauted t4 a flare (FIN FL-1) and are captured 
and controlled at a 98% efficiency. As dernonstrated s,n the cnlculations, assist gas is sent to the 
flare tr► ensure that the waste gas strem can sustain ea>rnbustion. 

Ttye conclensate and pracluced waker tanks are loacled out periodicaally (FINs TRUCKI and 
'I'RUCK2), ernissions fTom which are also controlled by the flare (FIN EL-1). Tho Site wilZ also 
emit emissions due to equipment componont leaks (FIN >~'UG). 

Schg~jled Nlaintenanee StarW Fcnd. Shiitdown Events 
Sn acc.ordance witb TC;EQ gui1dance and 30 Texas Adminisirative Coci.e ('CAC) §I+Qfi,3S2, a 

-Mres=mtiw ufVlanted--MWMe~~~ -  S'MMtp -and-8lm1dnvTrmnts aw -Yrrcludorl-urthis-PBK -- 
registration. in addition tQ the normal opemting scenario. 

It is ,ecansoervatively planned that the flare will lye dovwn for rnaintenance 2°/'~ ot tb,e. ym. During 
this time the well would bv shut in an.d therefnre gas and liquids Wauld not be produeing, but any 
liquids previously in storage tanks (FINs TK-OI, TK-02, TK-03, and TK-04} would have 
stanr3.iii,g losses emitted to atmosphere. 

Additionally, during engine maintenance over><ts at downstream sites the Icrw pressnre separator 
gas {FIN SEP-t}AS) is sent to the tiare (FIP+I FL-I) for combustion. This scenario is 
conservakively predictecl tn oceur 60/o af the yenr. 
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TECHNICAL REVIEW: AIR PERMIT BY RULE 

Pertnit No.: 104140 Cotnpany Name: Burlington Resources Oil & Gas Company LP APD Reviewer: Ms. Dana Johnson 

Project No.: 179758 Unit Name: Jo Ann Esse Unit F1 PBR No(s).: 1o6.352 (1)(effective 2/27/2000) 
and 1o6.492 (effective 9/4/2000) 

ESTIMATED EMIS3IONS 
EPN / Emiasion Source VOC NO: CO PM,ws.s SOz HCHO H:S 

lbs/br 	tpy lbs/hr I tpy Ibs/hr 	tpy Ibs/hr I tpy Ibs/hr 	tpy lbs/hr 	tpy Ibs/hr 	tpy 

Normal Operations 

FUG / Site Fugitives 0.40 1.74 <0.01 <0.01 

TK-o1- 03 / Condensate Tanks 2.62 4.24 <0.01 <0.01 

TK-04 / Produced Water Tank 0.02 0.02 <0.01 <0.01 

TRUCKI / CondensateTruck 1•58 0•58 
Loading 

TRUCK2 / Produced WaterTruck 
Loading 

o.oz <0.01  

FL-1 / Flare 1 	0.03 o.o6 1.o8 1 	2.07 1 	2.15 4.16 <o.o1 <o.o1 o.o6 0.25 <0.01 <0.01 

Scheduled Maintenance, Startup and Shutdown Event 

SEP-GAS / Low Pressure Separator 23 38 6.14 0.03 0.01 
Gas to Flare 

FL-1 / Flare Combustion (LP 
0.34 0.09 11.46 3.01 22.89 6.o1 <0.01 <o.ot 2.71 0.90 0.03 0.01 

separator waste gas) 

TK-o1- 03 / Condensate Tank 
Standing Loss (during flare 1.73 0.15 
downtime) 

TK-04 / Produced WaterTank 
Standing Loss (during flare <0.01 <0.01 
downtime) 

TOTAL EMISSIONS (TPY): 13.02 5.08 10. 17 <o.oi 1 1.15 0.02 

MAXIMLTM OPERATING . 	Hours/Day DaysJWeek Weeks/Year Hours/Year 8,760 
$CTiEI3t3I.E: ~ 

TECHNICAL REVIEWER PEER:REVIEWER FINAL REVIEWER 
SIGNATURE: 

N 

! 

dC 

PRINT'ED NAME: Ms. Sally Bittick Mr. Vincent Rehkopf Ms. Anne M. Inman, P.E., Manager 

DATE: Decembcr 13, 2012 December 13, 2012 December 13, 2012 
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RR Section Tracking/Route Sheet 
Companv Name: 	Burlington Resources Oil & Gas Co. Q2 Date: November 28, 2012 
Permit No.: 104140 Project No.: 1797S8 

Station # Action/T&sk Dc.S[°ripliuti RL'72 Pr<-r St<iteon »:1c•tion/'I'atik Di:4cription RZ'R Peer 
:tpplicaEitrn Scainnai 

o file saved in J: , 

4  

Update TRV 

complete Emissions table from file info 
~ 

Authorization Letter merAed Add reviewer name to TRV 

confirm Proj Name, Permit # Remove all highlights & notes from TRV 
clean-up location directions I file saved in J: \ , 

confirm if MSS associated ' 

1  

file saved in J:1, 

5  

Proofing 

"I'echnical Summary Review merged « TRV - Confirm all text in TRV readable 

confirm Proj Name, Permit # check name, #, site, proj desci -  
confirm contact info Sign peer reviewer on TRv 

determine if sweet/sour + dist Letter - Confirm all text in TRV readable 

determine federal applicabilit3 check name, #, site, proj desci. 

2 

file saved in J:).. 

6  

Final Package 

Update TRV from pdf file 
IMs 	 update trackinl; 

elements 
Site/Plant description check name, #, site, proj descr 

Project description update attributes 
Print Mikev (2 copies) 

file saved in J:\  Print Letter (2 copies) 
Technical Review Print TRV (2 copies) 

conffrtn unit descriptioa to calc inputs 
Storage tanks 7 To Anne for signature V 
Tnuek Loading 

Engines 
$ 

TRV profiled 
Flares or Combustor LTR profilecl 

Other units: Application profilec! 

3  compare ca[culation results. to 
emissions summarv 

fugitives ,PaBe No. [ssue 
Storage tanks 

Truck LoadinR, 
Engines 

Flares or Combustoi -  

Other units: 
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TCEQ IDA - Production 	 Page 1 of 2 

07/0912012 --------------NSR IMS - PROJECT RECORD 

PROJECT#: 179758 	PERMIT#: 104140 
RECEIVED: 07/06/2012 	PROJTYPE: INITIAL 

STATUS: PENDING 	 DISP CODE: 
AUTHTYPE: PBR 	 ISSUED DT: ~ 

RENEWAL: 
 

, 

PROJECT ADMIN NAME: JO ANN ESSE UNIT F1 
PROJECT TECH NAME: JO ANN ESSE UNIT F1 ~U ~ 

Assigned Team: RULE REG SECTION  

STAFF ASSIGNED TO PROJECT: 
YOUNG , SANDRA 	 - REVIEWR1_2 - 	AP INITIAL REVIEW 
TEAM LEADER , RR 	 - REVIEW ENG - 	RULE REG SECTION 

CUSTOMER INFORMATION (OWNER/OPERATOR DATA) 
ISSUED TO: BURLINGTON RESOURCES OIL & GAS COMPANY LP 

COMPANY NAME: Burlington Resources Oil & Gas Company LP 
CUSTOMER REFERENCE NUMBER: CN602989436 

REGULATED ENTITY/SITE INFORMATION 
REGULATED ENTITY NUMBER: RN106456817 	 ACCOUNT: 

PERMIT NAME: JO ANN ESSE UNIT F1 

REGULATED ENTITY LOCATION: FROM THE INTX OF US 281 AND FM 99 HEAD NE ON FM 99 FOR 4.9 MI TURN L 
TO STAY ON FM 99 AND HEAD N FOR 2.8 MI TURN R ONTO CR 271 AND HEAD E 1.66 MI ENTER LEASE RD ON R 
AND TURN L CONTINUE 1.2 MI AND TURN R FOR 1.5 MI SITE AT END OF LEASE RD 

REGION 14 - CORPUS CHRISTI 	NEAR CITY: WHITSETT 	 COUNTY: LIVE OAK 

CONTACT DATA 

CONTACT NAME: MR RANDY BLACK 
	

CONTACT ROLE: RESPONSIBLE OFFICIAL 

JOB TITLE: MANAGER OF PRODUCTION 	 ORGANIZATION: BURLINGTON RESOURCES OIL AND 
OPERATIONS - GCBU 	 GAS COMPANY LP 

MAILING ADDRESS: 600 N DAIRY ASHFORD WESTLAKE 3 STE 15012, HOUSTON, TX, 77079- 

PHONE: (832) 486-6508 Ext: 0 
FAX: (832) 486-6431 Ext: 0 
EMAI L:RANDY.C.BLACK@CONOCOPH ILLIPS.COM  

CONTACT NAME: MR JAMES WOODALL 	CONTACT ROLE: TECHNICAL CONTACT 

JOB TITLE: SR ENVIRONMENTAL 	 ORGANIZATION: BURLINGTON RESOURCES OIL & GAS 
SPECIALIST 	 COMPANY LP 

MAILING ADDRESS: 600 N DAIRY ASHFORD WESTLAKE 3 STE 15012, HOUSTON, TX, 77079- 

http://prs.tceq.texas.gov/ida/index.cfm?fuseaction=nsrproj  ect.proj ect_report&formaction=U... 7/9/2012 
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ATTACHMENT 3 
EMISSION RATE CALCULATIONS 

PERMIT BY RULE REGISTRATION 

JO ANN ESSE UNIT F1 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Burlington Resources Oil & Gas Company LP 
	

Permit by Rule Registration 
Jo Ann Esse Unit F1 
	

June 2012 
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CALCULATION OF FLARE FEED RATES FROM FIV TK-04 and TRUCK2 

PERMIT BY RULE REGISTRATION 

JO ANN ESSE UNIT Fl 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

TK-04 and TRUCK2 Total Emissioos ' 

VOC Emissions (Ib/Itr): 	1.48 

VOC Emissions (TPY): 	0.98 

llydrocarbon Emissions (Ib/Air): 	2.43 
Hydrocarbon Emissions (TPY): 	1.61 

Heating 

Valueb  
Constituent 	 (Btu/Ib) 

Produced Water 
Tanks Flash Gas 	TK-04 and TRUCK2 Emissions ` 

Weight 	 Hourly 	Annual 

(/o) 	 (lb/hr) 	 (T/yr) 

Flare Feed Rate ° 

Hourly 	Annual 
(MMBtu/hr) 	(MM:Btu/yr) 

Methane 23,861 15.69% 0.38 0.25 0.01 11.69 

Ethane 22,304 20.31% 0.49 0.33 0.01 14.43 

Propane 21,646 25.51 % 0.62 0.41 0.01 17.39 

I-Butane 21,242 5.72% 0.14 0.09 0.003 3.75 

N-Butane 21,293 13.87% 0.34 0.22 0.01 9.18 

I-Pentane 21,025 4.52% 0.11 0.07 0.002 2.88 

N-Pentane 21,072 4.89% 0.12 0.08 0.002 3.30 

Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00 

n-Hexane 20,928 3.38 % 0.08 0.05 0.002 2.05 

Cyclohexane 20,195 0.37% 0.01 0.01 0.0002 0.40 

OtherHexanes 20,928 0.00% 0.00 0.00 0.00 0.00 

Heptanes 20,825 1.27% 0.03 0.02 0.001 0.82 

Octanes 20,747 0.38% 0.01 0.01 0.0002 0.41 

Nonanes 20,687 0.12% 0.003 0.002 0.0001 0.08 

Decanes Plus 20,638 0.33% 0.01 0.01 0.0002 0.40 

Benzene 18,172 0.17% 0.004 0.003 0.0001 0.11 

Toluene 18,422 0.22% 0.01 0.004 0.0002 0.14 

Ethylbemene 18,658 0.02 % 0.0005 0.0003 0.00001 0.01 

Xytene 18,438 0.I1% 0.003 0.002 0.0001 0.07 

VOC 60.88% 

Total: 	0.05 	 67.11 

' Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-04 on the Tank Summary table and the uncontrolled emissions associated with 
the produced water loading, FIN TRUCK2. Total Hydrocarbon Emissions were calculated as follows: 

Total HC (]b/hr) = VOC Emissions (1b/hr) *(1/ VOC% of stream) 

Tolal HC (lb/lu) = (01.481bA r) * (1/ 60.88%) 

	

Total HC (]b/hr) = 	 2.43 Ib/hr 

b  Heating values taken from Perry's Chemical Engineers' Handbook, Table 3-207 (pg. 3-155) 

` Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Produced Water Flash Gas stream constitueuts weight percents, geuerated by the 
WinSim program. 

d An example calculation for the hourly flare feed rate for Methane is demonstmted. 
MMBtu/Iv Medtane = Methane Heating Value (Btu/Ib) * Hourly Methane Eniissions (Ib/lu) * 98 % of stream is conibusted / 10^6 

MMBtu/hr Metltane =(23,861 Btu/Ib) *(0.38 Ib/hr) * 98%/ (10 ^6) 

	

MMBtu/hr Methane = 	 0.01 MMBtu/hr 

An example calculation for the annual flare feed rate for Methane is demonstmted. 

MMBtu/yr Methane = Methane Heating Value (Btu/Ib) * Annual Methane Emissions (T/yr) *(2,000 lbiT) * 98% of stream is combusted /]0^6 

MMBtu/yr Methane = (23,861 Btu/Ib) * (0.25 T/yr) * (2,000 lb/T) * 98 % / (10^6) 

	

MMBtu/yr Methane = 	 11.69 MMBtu/yr 
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CALCULATION OF FLARE FEED RATES FROM LP SEPARATOR - SMSS 

PERMIT BY RULE REGISTRATION 

JO ANN ESSE UNIT F1 

BtiRLINGTON RESOLBCES OIL & GAS COMPANY LP 

Max BD Volume (Mscf/hr) 62.50 
Max BD Volume (Msef/yr) 32,850 
Gas Density (Ib/sef) 0.0625 

Separator BD Emissions" 	 Flare Feed Rate` 
Heatiug 	Inlet Gas 

Value' 	 Weight Hourly 	Annual 	Hourly 	Annual 
Constituent (Btu4b) 	 (%) (Iblhr) 	(T/yr) 	(MMBtu/hr) 	(MMBtu/yr) 

Methane 23,861 47.97% 1,873.83 492.44 43.82 23,030.22 
Ethane 22,304 17.86% 697.66 183.34 15.25 8,014.86 
Propane 21,646 13.03% 508.98 133.76 10.80 5,674.92 
I-Butane 21,242 2.61% 101.95 26.79 2.12 1,115.38 
N-Butane 21,293 5.50% 214.84 56.46 4.48 2,356.32 
I-Pentane 21,025 2.02% 78.91 20.74 1.63 854.67 
N-Pentane 21,072 2.03% 79.30 20.84 1.64 860.72 
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00 
n-Hexanc 20,928 0.80% 31.25 8.21 0.64 336.77 
Cyclohexane 20,195 0.32% 12.50 3.29 0.25 130.23 
Other Hexanes 20,928 1.46% 57.03 14.99 1.17 614.87 
Heptanes 20,825 0.82% 32.03 8.42 0.65 343.68 
Octanes 20,747 0.21% 8.20 2.16 0.17 87.83 
Nonanes 20,687 0.14% 5.47 1.44 0.11 58.39 
Decanes Plus 20,638 0.04% 1.56 0.41 0.03 16.58 
Benzene 18,172 0.09% 3.52 0.92 0.06 32.77 
Toluene 18,422 0.24% 9.38 2.46 0.17 88.82 
Ethylbenzene 18,658 0.02% 0.78 0.21 0.01 7.68 
Xylene 18,438 0.10% 3.91 1.03 0.07 37.22 

Totals: 	83.07 	43,661.93 

' Heating valaes taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155) 

b  Constituent Emission Rates were calculated from the lmown maximum blowdown volumes and density then proportioned using the Inlet Gas stream constituents weight 
percents. An example calculation for Methane emissions is as follows: 

Methane (lb/hr) = Maximum BD Volume (Mscf/hr) * Gas Density (lb/scf) * Inlet Gas Weight %* 1000 
Methane (ib/hr) = (62.50 Mscf/hr) * (0.0625 Ib/scf) * 47.97% * 1,000 

	

Methane (lb/Iv) = 	1,873.83 lb/]rr 

An example calculation for the hourly flare feed rate for Methane is demonstrated. 
MMBtu/hr Methane = Methane Heating Value (Btu/]b) * Hourly Methane Emissions (Ib/hr) * 98% of stream is combusted / 10 ^6 
MMBtu/hr Methane = (23,861 Btu/Ib) * (1,873.83 lb/hr) * 98% / (10^6) 

	

MMBtu/hr Methane = 	 43.82 MMBtu/hr 

An example calculation for the annual flare feed rate for Methane is demonstmted. 

MMBtu/yr Methane = Methane Heating Value (Btu/Ib) * Annual Methane Emissions (T/yr) *(2,000 Ib/T) * 98% of stream is combusted /]0^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (492.44 T/yr) * (2,0001biT) * 98% / (10^6) 

	

MMBtu/yr Methane = 	23,030.22 MMBtu/yr 
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Details for Stream 1 

Stream 1 (Strm 1) 
Thermodynamic Methods K-Value: PENG-ROB Enthalpy: PENG-ROB Density: STD 

Liquid 1 Visc: NBS81 Liquid 1 ThC: NBS81 Liquid 1 Den: STD 
Liquid 2 Visc: STEAM Liquid 2 ThC: STEAM Liquid 2 Den: STD 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total K-Value 
Ibmol/hr Ibmol/hr Ibmol/hr IbmoUhr mole % 

46 : NITROGEN 0.01613 0 0.01813 0 0.048001 
49 : CARBON DIOXIDE 0.047214 0 0.047214 0 0.125003 
2: METHANE 0.793577 0 0.793577 0 2.10104 
3: ETHANE 0.786023 0 0.786023 0 2.08104 
4: PROPANE 1.36695 0 1.36695 0 3.61907 
5:ISOBUTANE 0.47592 0 0.47592 0 1.26003 
6: N-BUTANE 1.50783 0 1.50783 0 3.99208 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 1.04967 0 1.04967 0 2.77906 
8: N-PENTANE 1.44664 0 1.44664 0 3.83008 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 2.77506 0 2.77506 0 7.34715 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.160906 0 0.160906 0 0.426009 
38 : CYCLOHEXANE 0.40642 0 0.40642 0 1.07602 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 2.93975 0 2.93975 0 7.78316 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.68895 0 0.68895 0 1.82404 
12 : N-OCTANE 2.49971 0 2.49971 0 6.61813 
45 : ETHYL BENZENE 0.167327 0 0.167327 0 0.443009 
43: M-XYLENE 0.994899 0 0.994899 0 2.63405 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 2.25382 0 2.25382 0 5.96712 
14 : N-DECANE 17.3918 0 17.3916 0 46.0459 
62 : WATER 0 0 0 0 0 

Total 	 37.7706 	0 	37.7706 	0 	100 

Flowrates 

ComponentName Total Vapor Liquidi Liquid2 Total 
Ib/hr Ib/hr Ib/hr Ib/hr mass % 

46 : NITROGEN 0.50789 0 0.50789 0 0.012061 
49 : CARBON DIOXIDE 2.07784 0 2.07784 0 0.049344 
2: METHANE 12.7313 0 12.7313 0 0.302338 
3: ETHANE 23.6341 0 23.6341 0 0.561253 
4: PROPANE 60.2742 0 601742 0 1.43136 
5:ISOBUTANE 27.6604 0 27.6604 0 0.656868 
6: N-BUTANE 87.6353 0 87.6353 0 2.08113 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 75.7293 0 75.7293 0 1.79839 
8: N-PENTANE 104.37 0 104.37 0 2.47852 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 239.133 0 239.133 0 5.67882 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 12.5681 0 12.5681 0 0.298461 
38 : CYCLOHEXANE 34.2027 0 34.2027 0 0.812231 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 294.557 0 294557 0 6-99501 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 63.4757 0 63.4757 0 1.50739 
12 : N-OCTANE 285.527 0 285.527 0 6.78057 
45 : ETHYL BENZENE 17.7635 0 17.7635 0 0.421839 
43 : M-XYLENE 105.618 0 105.618 0 2.50818 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 289.052 0 289.052 0 6.86429 
14 : N-DECANE 2474.44 0 2474.44 0 58.7619 
62 : WATER 0 0 0 0 0 

Total 4210.96 0 4210.96 0 100 
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Properties 

Temperature F 85 
Pressure psia 98.696 
Enthalpy Btu/hr -552622.5 
Entropy Btu/hr/R -596.2866 
Vapor Fraction 0 

Total 

Flowrate Ibmol/hr 37.7706 
Flowrate Ib/hr 4210.9587 
Mole Fraction 1 
Mass Fraction 1 
Molecular Weight 111.4876 
Enthalpy Btu/Ibmol -14631.0071 
Enthalpy Btu/Ib -131.2344 
Entropy Btu4bmol,fR -15.787 
Entropy Btu/Ib/R -0.141604 
Cp BtuAbmollR 
Cp Btu/Ib/R 
Cv Btu/Ibmol/R 
Cv Btu/Ib/R 
Cp/Cv 
Density Ib/ft3 
Z-Factor 
Flowrate (T-P) gal/min 
Flowrate (STP) gal/min 
Specific Gravity GPA STP 
Viscosity cP 
Thermal Conductivity Btu/hr/fUR 
Surface Tension dyne/cm 
Retd Vapor Pressure (ASTM-A psia 
True Vapor Pressure at 100 F psia 
Critical Temperature (Cubic El F 593.0848 
Critical Pressure (Cubic E0S) psia 479.1639 
Dew Point Temperature F 452.1604 
Bubble Point Temperature F 107.7105 
Water Dew Point Temperature could not be calculated 
Stream Vapor Pressure psia 88.6915 
Latent Heat of Vaporization (N BtuAb 103.1429 
Latent Heat of Vaporization (P Btuflb 324.9526 
CO2 Freeze Up Nc 
Heating Value (gross) Blu/SCF 6065.23 
Heating Value (net) Btu/SCF 5632.2 
Wobbe Number Btu/SCF 2923.77 
Average Hydrogen Atoms 17.2137 
Average Carbon Atoms 7.8337 
Hydrogen to Carbon Ratio 2.1974 

Liquid 1 

37.7706 
4210.9587 

1 
1 

111.4876 
-14631.0071 
-131.2344 
-15.787 

-0.141604 
56.3698 
0.5056 

49.3271 
0.4424 
1.1428 
43.2796 
0.043502 
12.1313 

11.9 
0.707396 
0.495811 
0.068329 
19.1391 

13.6 
95.25 
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Flowrates 

Component Name Total Vapor Liquid 1. Liquid 2 Total 
ft3/hr ft3/hr ft31hr ft3/hr volume % 

46 : NITROGEN 6.72135 6.72135 0 0 0.834113 
49 : CARBON DIOXIDE 14.1854 14.1854 0 0 1.76039 
2: METHANE 279.602 279.602 0 0 34.6984 
3: ETHANE 192.247 192.247 0 0 23.8577 
4: PROPANE 163.566 163.566 0 0 20.2984 
5:ISOBUTANE 27.4258 27.4258 0 0 3.40352 
6: N-BUTANE 66.5565 66.5565 0 0 8.25959 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 17.4731 17.4731 0 0 2.1684 
8: N-PENTANE 18.8934 18.8934 0 0 2.34465 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 10.9416 10.9416 0 0 1.35784 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.601058 0.601058 0 0 0.074591 
38 : CYCLOHEXANE 1.22199 1.22199 0 0 0.151648 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 3.52276 3.52276 0 0 0.437172 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.661696 0.661696 0 0 0.082116 
12 : N-OCTANE 0.926542 0.926542 0 0 0.114983 
45 : ETHYL BENZENE 0.060376 0.060376 0 0 0.007493 
43: M-XYLENE 0.300236 0.300236 0 0 0.037259 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 0.264521 0.264521 0 0 0.032827 
14: N-DECANE 0.636488 0.636488 0 0 0.078988 
62 : WATER 0 0 0 0 0 

Total 805.808 	~ . .805.808 0 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46: NITROGEN 6.657 6.657 0 0 0.834113 
49: CARBON DIOXIDE 14.0496 14.0496 0 0 1.76039 
2: METHANE 276.925 276.925 0 0 34.6984 
3: ETHANE 190.406 190.406 0 0 23.8577 
4: PROPANE 162 162 0 0 20.2984 
5:ISOBUTANE 27.1633 27.1633 0 0 3.40352 
6: N-BUTANE 65.9192 65.9192 0 0 8.25959 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 17.3058 17.3058 0 0 2.1684 
8: N-PENTANE 18.7125 18.7125 0 0 2.34465 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 10.8368 10.8368 0 0 1.35784 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.595304 0.595304 0 0 0.074591 
38 : CYCLOHEXANE 1.21029 1.21029 0 0 0.151648 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 3.48904 3.48904 0 0 0.437172 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.65536 0.65536 0 0 0.082116 
12 : N-OCTANE 0.917671 0.917671 0 0 0.114983 
45: ETHYL BENZENE 0.059798 0.059798 0 0 0.007493 
43 : M-XYLENE 0.297362 0.297362 0 0 0.037259 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 0.261988 0.261988 0 0 0.032827 
14: N-DECANE 0.630394 0.630394 0 0 0.078988 
62 : WATER 0 0 0 0 0 

Total 798.093 798.093 0 0 100 
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Details for Stream 3 

Stream 3 (Condensate) 
Thermodynamic Methods K-Value: PENG-ROB Enthalpy: PENG-ROB Density: STD 

Liquid 1 Visc: NBS81 Liquid 1 ThC: NBS81 Liquid 1 Den: STD 
Liquid 2 Visc: NBS81 Liquid 2 ThC: NBS81 Liquid 2 Den: STD 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total K-Value 
IbmoUhr Ibmol/hr Ibmol/hr Ibmol/hr mole % 

46 : NITROGEN 0.000588 0 0.000588 0 0.001649 
49 : CARBON DIOXIDE 0.010191 0 0.010191 0 0.028573 
2: METHANE 0.063834 0 0.063834 0 0.17897 
3: ETHANE 0.284271 0 0.284271 0 0.797002 
4: PROPANE 0.94005 0 0.94005 0 2.63559 
5:ISOBUTANE 0.40434 0 0.40434 0 1.13364 
6: N-BUTANE 1.33413 0 1.33413 0 3.74045 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 1.00406 0 1.00406 0 2.81506 
8: N-PENTANE 1.39733 0 1.39733 0 3.91766 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 2.74651 0 2.74651 0 7.7003 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.159337 0 0.159337 0 0.44673 
38 : CYCLOHEXANE 0.403231 0 0.403231 0 1.13053 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11: N-HEPTANE 2.93055 0 2.93055 0 8.21631 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.687223 0 0.687223 0 1.92675 
12: N-OCTANE 2.49729 0 2.49729 0 7.00158 
45: ETHYL BENZENE 0.16717 0 0.16717 0 0.468689 
43: M-XYLENE 0.994115 0 0.994115 0 2.78717 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 2.25313 0 2.25313 0 6.31703 
14 : N-DECANE 17.3902 0 17.3902 0 48.7563 
62: WATER 0 0 0 0 0 

Total 35.6675 0 35.6675 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
Ib/hr Ib/hr Ib/hr Ibihr mass °k 

46: NITROGEN 0.016472 0 0.016472 0 0.000398 
49: CARBON DIOXIDE 0.448511 0 0.448511 0 0.01084 
2: METHANE 1.02409 0 1.02409 0 0.024751 
3: ETHANE 8.54746 0 8.54746 0 0.206586 
4: PROPANE 41.4506 0 41.4506 0 1.00183 
5:ISOBUTANE 23.5002 0 23.5002 0 0.567984 
6: N-BUTANE 77.5394 0 77.5394 0 1.87407 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 72.4392 0 72.4392 0 1.7508 
8: N-PENTANE 100.812 0 100.812 0 2.43655 
54:2,2-0IMETHYLBUTA 0 0 0 0 0 
55:2,3-0IMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 236.672 0 236.672 0 5.72019 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 12.4455 0 12.4455 0 0.300799 
38: CYCLOHEXANE 33.9343 0 33.9343 0 0-820168 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11: N-HEPTANE 293.636 0 293.636 0 7.09696 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 63.3166 0 63.3166 0 1.53032 
12 : N-OCTANE 285.251 0 285.251 0 6.89431 
45: ETHYL BENZENE 17.7467 0 17.7467 0 0.428926 
43: M-XYLENE 105.535 0 105.535 0 2.55071 
42:0•XYLENE 0 0 0 0 0 
13: N-NONANE 288.964 0 288.964 0 6.98405 
14: N-DECANE 24742 0 2474,2 0 59.7998 
62: WATER 0 0 0 0 0 

Total 4137.48 0 4137.48 0 100 
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Properties 

Temperature F 70 
Pressure psia 14.7 
Enthalpy Btu/hr -575446.1 
Entropy Btu/hr/R -639.7209 
Vapor Fraction 0 

Total 

Flowrate Ibmol/hr 35.6675 
Flowrate Ib/hr 4137.4836 
Mole Fraction 1 
Mass Fraction 1 
Molecular Weight 116.0014 
Enthalpy Btu/Ibmol -16133.6115 
Enthalpy Btu/lb -139.0812 
Entropy Btu/lbmol/R -17.9357 
Entropy Btu/Ib/R -0.154616 
Cp Btu/Ibmol/R 
Cp Btu/Ib/R 
Cv Btullbmol/R 
Cv Btu/Ib/R 
Cp/Cv 
Density Ib/ft3 
Z-Factor 
Flowrate (T-P) gal/min 
Flowrate (STP) gal/min 
Specific Gravity GPA STP 
Viscosity cP 
Thermal Conductivity Btu/hr/ft/R 
Surtace Tension dyne/cm 
Reid Vapor Pressure (ASTM-A psia 
True Vapor Pressure at 100 F psia 
Critical Temperature (Cubic Ei F 599.2774 
Critical Pressure (Cubic EOS) psia 431.1843 
Dew Point Temperature F 308.9403 
Bubble PointTemperature F 69.9748 
Water Dew Point Temperature could not be calculated 
Stream Vapor Pressure psia 14.7 
Latent Heat of Vaporization (N Btu/Ib 129.9117 
Latent Heat of Vaporization (P Btu/Ib 259.9742 
CO2 Freeze Up No 
Heating Value (gross) Btu/SCF 6307.05 
Heating Value (net) Btu/SCF 5858.11 
Wobbe Number Btu/SCF 2964.64 
Average Hydrogen Atoms 17.8461 
Average Carbon Atoms 8.1601 
Hydrogen to Carbon Ratio 2.187 

Llquid 1 

35.6675 
4137.4836 

1 
1 

116.0014 
-16133.6115 

-139.0812 
-17.9357 
-0.154616 
574199 

0.495 
50.5021 
0.4354 
1.137 

44.2726 
0.006777 
11.6522 
11.5735 

0.714658 
0.515961 
0.065866 
21.2374 

11.05 
19.47 
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Strm 1 

Details for Stream 1 

Stream 1 (Strm 1) 
Thermodynamic Methods K-Value: PENG-ROB Enthalpy: PENG-ROB Density: STD 

Liquid 1 Visc: NBS81 Liquid 1 ThC: NBS81 Liquid 1 Den: STD 
Liquid 2 Visc: STEAM Liquid 2 ThC: STEAM Liquid 2 Den: STD 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total K-Value 
Ibmal/hr Ibmol/hr Ibmol/hr Ibmol/hr mole% 

46: NITROGEN 0.0000902 0 0.00005769 0.00003251 0.00048 76.3973 
49 : CARBON DIOXIDE 0.000235 0 0.00004809 0.000187 0.00125 10.619 
2: METHANE 0.003948 0 0.002742 0.001207 0.02101 30.7589 
3: ETHANE 0.003911 0 0.003622 0.000289 0.02081 5.34955 
4: PROPANE 0.006801 0 0.006631 0.00017 0.03619 1.50467 
5:ISOBUTANE 0.002368 0 0.00236 0.000008167 0.0126 0.624209 
6: N-BUTANE 0.007502 0 0.007482 0.00001944 0.03992 0.468635 
9:2,2-DIMETHYLPROP 0 0 0 0 0 0.288569 
7:ISOPENTANE 0.005222 0 0.005217 0.000005086 0.02779 0.175808 
8: N-PENTANE 0.007197 0 0.007192 0.000005542 0.0383 0.138973 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 0.07402 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 0.054839 
52:2-METHYLPENTANE 0 0 0 0 0 0.049715 
53:3-METHYLPENTANE 0 0 0 0 0 0.044482 
10 : N-HEXANE 0.013807 0 0.013803 0.000003394 0.07347 0.044351 
37 : METHYLCYCLOPENTA 0 0 0 0 0 0.032828 
40 : BENZENE 0.000801 0 0.0008 1.816E-07 0.00426 0.040916 
38 : CYCLOHEXANE 0.002022 0 0.002022 0.000000376 0.01076 0.033541 
79:2-METHYLHEXANE 0 0 0 0 0 0.014751 
80:3-METHYLHEXANE 0 0 0 0 0 0.014682 
11 : N-HEPTANE 0.014626 0 0.014625 0.000001183 0.07783 0.01459 
39:METHYLCYCLOHEXAN 0 0 0 0 0 0.011357 
41 : TOLUENE 0.0173428 0 0.003427 2.169E-07 0.01824 0.011414 
12: N-OCTANE 0.012437 0 0.012436 3.367E-07 0.06618 0.004883 
45 : ETHYL BENZENE 0.000832 0 0.000832 2.128E-08 0.00443 0.00461 
43: M-XYLENE 0.00495 0 0.00495 1.065E-07 0.02634 0.003879 
42:0-XYLENE 0 0 0 0 0 0.001809 
13: N-NONANE 0.011213 0 0.011213 1.042E-07 0.05967 0.001677 
14: N-DECANE 0.086529 0 0.086528 2.729E-07 0.46045 0.000569 
62: WATER 18.6043 0 0.000177 18.6041 99 6.53687 

Total 18.7922 D 0.186166 18.606 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
Ib/hr Ib/hr Ib/hr Ib/hr mass % 

46: NITROGEN 0.002527 0 0.001616 0.000911 0.00071 
49 : CARBON DIOXIDE 0.010338 0 0.002117 0.008221 0.002903 
2: METHANE 0.063342 0 0.043985 0.019357 0.017787 
3: ETHANE 0.117586 0 0.108897 0.008688 0.033019 
4: PROPANE 0.299879 0 0.292403 0.007476 0.084209 
5:ISOBUTANE 0.137617 0 0.137143 0.000475 0.038644 
6: N-BUTANE 0.436007 0 0.434877 0.00113 0.122435 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.376772 0 0.376405 0.000367 0.1058C1 
8: N-PENTANE 0.519264 0 0.518864 0.0004 0.145815 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 1.18974 0 1.18945 0.000293 0.334092 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.062529 0 0.062515 0.00001418 0.017559 
38 : CYCLOHEXANE 0.170167 0 0.170135 0.00003164 0.047785 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 1.46549 0 1.46537 0.000119 0411525 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.315807 0 0.315787 0.00001998 0.088682 
12: N-OCTANE 1.42057 0 1.42053 0.00003846 0.398909 
45 : ETHYL BENZENE 0.088378 0 0.088375 0.000002259 0.024817 
43: M-XYLENE 0.525477 0 0.525466 0.0000113 0.147559 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 1.43811 0 1.43809 0.00001337 0.403834 
14: N-DECANE 12.3109 0 12.3109 0.00003882 3.45704 
62: WATER 335.162 0 0.003187 335.159 94.1169 

Total 356.113 0 20.9061 335.207 100 

Page 2 
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Properties 

Temperature F 85 
Pressure psia 98.696 
Enthalpy Btu/hr -345246.5 
Entropy Btu/hrlR -549.6972 
Vapor Fraction 0 

Total 

Flowrate Ibmol/hr 18.7922 
Flowrate Ib/hr 356.1127 
Mole Fraction 1 
Mass Fraction 1 
Molecular Weight 18.95 
Enthalpy Btullbmol -18371.8148 
Enthalpy Btu/Ib -969.4866 
Entropy Btu/Ibmol/R -29.2514 
Entropy Btu/Ib/R -1.5436 
Cp Btu/Ibmol/R 
Cp Btu/Ib/R 
Cv Btu/Ibmol/R 
Cv Btu/Ib/R 
Cp/Cv 
Density Ib/ft3 
Z-Factor 
Flowrate (T-P) gal/min 
Flowrate (STP) gal/min 
Speciflc Gravlty GPA STP 
V iscosity cP 
Thermal Conductivity Btu/hr/ft/R 
Surface Tension dyne/cm 
Reid Vapor Pressure(ASTM-A) unconverged 
True Vapor Pressure at 100 F psia 
Critical Temperature (Cubic E F 695.2244 
Critical Pressure (Cubic EOS psia 3254.5678 
Dew Point Temperature F 322.9413 
Bubble Point Temperature F -120.2425 
Water Dew Point Temperature could not be calculated 
Liquid 2 Freezing Point F 31.9059 
Stream Vapor Pressure psia 66.7783 
Latent Heat of Vaporization (I Btu/Ib 857.1977 
Latent Heat of Vaporization (I Btu/Ib 1091.036 
CO2 Freeze Up No 
Heating Value (gross) Btu/SCF 60.65 
Heating Value (net) Btu/SCF 56.32 
Wobbe Number Btu/SCF 74.37 
Average Hydrogen Atoms 2.1521 
Average Carbon Atoms 0.0783 
Hydrogen to Carbon Ratio 27.4733 

Strm 1 

Liquid 1 

0.186166 
20.9061 

0.009907 
0.058706 
112.2982 

-14752.178 
-131.3661 
-15.8869 

-0.141471 
56.9172 
0.5068 
49.8785 
0.4442 
1.1411 

43.4219 
0.043675 
0.060031 
0.058973 
0.708682 
0.535142 
0.067989 
19.4988 

73.11 

Liquid 2 

18.606 
335.2066 
0.990093 
0.941294 

18.016 
-18408.0317 
-1021.7584 
-29.3851 
-1.6311 
17.9928 
0.9987 
17.7287 
0.984 
1.0149 
63.3981 

0.004799 
0.659242 
0.670194 
0.999863 
0.807243 
0.355244 
71.2853 
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Strm 2 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
ft3/hr ft3/hr ft3/hr ft3/hr volume % 

46 : NITROGEN 0.032712 0.032712 0 0 0.827733 
49 : CARBON DIOXIDE 0.036118 0.036118 0 0 0.913919 
2: METHANE 1.33732 1.33732 0 0 33.839 
3: ETHANE 0.923782 0.923782 0 0 23.3751 
4: PROPANE 0.791159 0.791159 0 0 20.0193 
5:ISOBUTANE 0.134531 0.134531 0 0 3.40413 
6: N-BUTANE 0.326471 0.326471 0 0 8.26093 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.08572 0.08572 0 0 2.16904 
8: N-PENTANE 0.092684 0.092684 0 0 2.34525 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 0.053684 0.053684 0 0 1.3584 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.002948 0.002948 0 0 0.074586 
38 : CYCLOHEXANE 0.005994 0.005994 0 0 0.151666 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.017286 0.017286 0 0 0.43739 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.003245 0.003245 0 0 0.082123 
12: N-OCTANE 0.004547 0.004547 0 0 0.115056 
45 : ETHYL BENZENE 0.000296 0.000296 0 0 0.007494 
43: M-XYLENE 0.001473 0.001473 0 0 0.037266 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 0.001298 0.001298 0 0 0.032852 
14: N-DECANE 0.003124 0.003124 0 0 0.079056 
62 : WATER 0.097602 0.097602 0 0 2.46969 

Total 3.95199 3.95199 0 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46: NITROGEN 0-032406 0.032406 0 0 0,827733 
49: CARBON DIOXIDE 0.03578 0.03578 0 0 0,913919 
2: METHANE 1.3248 1.3248 0 0 33.839 
3: ETHANE 0.915139 0.915139 0 0 23.3751 
4: PROPANE 0.783757 0.783757 0 0 20.0193 
5:ISOBUTANE 0.133272 0.133272 0 0 3.40413 
6: N-BUTANE 0.323416 0.323416 0 0 8.26093 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.084918 0.084918 0 0 2.16904 
8: N-PENTANE 0.091817 0.091817 0 0 2.34525 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 0.053182 0.053182 0 0 1.3584 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.00292 0.00292 0 0 0.074586 
38: CYCLOHEXANE 0.005938 0.005938 0 0 0.151666 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.017124 0.017124 0 0 0.43739 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.003215 0.003215 0 0 0.082123 
12 : N-OCTANE 0.004504 0.004504 0 0 0.115056 
45 : ETHYL BENZENE 0.000293 0.000293 0 0 0.007494 
43: M-XYLENE 0.001459 0.001459 0 0 0.037266 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 0.001286 0.001286 0 0 0.032852 
14: N-DECANE 0.003095 0.003095 0 0 0.079056 
62: WATER 0.096688 0.096688 0 0 2.46969 

Total 3.91501 3.91501 0 0 100 
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Strm 3 

Details for Stream 3 

Stream 3 (Produced Water) 
Thermodynamic Methods K-Value: PENG-ROB Enthalpy: PENG-ROB Density: STD 

Liquid 1 Visc: NBS81 Liquid 1 ThC: NBS81 Liquid 1 Den: STD 
Liquid 2 Visc: STEAM Liquid 2 ThC: STEAM Liquid 2 Den: STD 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total K-Value 
Ibmol/hr Ibmol/hr Ibmol/hr Ibmollhr mole% 

46 : NITROGEN 0.000004808 0 0.000002902 0.000001906 0.0000256 
49 : CARBON DIOXIDE 0.000141 0 0.00002632 0.000114 0.000749 
2: METHANE 0.000457 0 0.00031 0.000148 0.002434 
3: ETHANE 0.001499 0 0.001385 0.000114 0.007982 
4: PROPANE 0.004736 0 0.004612 0.000124 0.025213 
5:ISOBUTANE 0.002017 0 0.002011 0.000005233 0.010737 
6: N-BUTANE 0.00665 0 0.006637 0.0000127 0.035404 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.004999 0 0.004995 0.000003334 0.026614 
8: N-PENTANE 0.006955 0 0.006952 0.000003605 0.037033 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52: 2-M ETHYL PENTANE 0 0 0 0 0 
53:3-MET14YLPENTANE 0 0 0 0 0 
10 : N-HEXANE 0.013666 0 0.013664 0.000002088 0.072764 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.000793 0 0.000793 1.147E-07 0.004221 
38 : CYCLOHEXANE 0.002006 0 0.002006 2.332E-07 0.010683 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.014581 0 0.01458 6.724E-07 0.077633 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.003419 0 0.003419 1.262E-07 0.018205 
12: N-OCTANE 0.012425 0 0.012425 1.769E-07 0.066153 
45 : ETHYL BENZENE 0.000832 0 0.000832 1.152E-08 0.004428 
43: M-XYLENE 0.004946 0 0.004946 5.729E-08 0.026334 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 0.01121 0 0.01121 5.05E-08 0.059685 
14: N-DECANE 0.08652 0 OA8652 1.215E-07 0.46066 
62: WATER 18.604 0 0.000115 18.6039 99.053 

Total 18.7819 0 0.177442 18,6044 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
Ib/hr Ib/hr Ib/hr Ib/hr mass % 

46: NITROGEN 0.000135 0 0.0000813 0.00005338 0.00003786 
49 : CARBON DIOXIDE 0.006188 0 0.001159 0.00503 0.001739 
2: METHANE 0.007334 0 0.004968 0.002367 0.002062 
3: ETHANE 0.045075 0 0.041657 0.003418 0.01267 
4: PROPANE 0.20881 0 0.203345 0.005465 0.058695 
5:ISOBUTANE 0.117206 0 0.116902 0.000304 0.032946 
6: N-BUTANE 0.386474 0 0.385736 0.000738 0.108635 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.360627 0 0.360387 0.000241 0.101369 
8: N-PENTANE 0.501808 0 0.501548 0.00026 0.141054 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 1.17767 0 1.17749 0.00018 0.331033 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.061928 0 0.061919 0.000008956 0.017407 
38 : CYCLOHEXANE 0.16885 0 0.16883 0.00001962 0.047462 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 1.46097 0 1.4609 0.00006737 0.410667 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.315027 0 0.315015 0.00001163 0.088551 
12: N-OCTANE 1.41921 0 1.41919 0.0000202 0.398928 
45 : ETHYL BENZENE 0.088295 0 0.088294 0.000001223 0.024819 
43 : M-XYLENE 0.525069 0 0.525063 0.000006082 0.147593 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 1.43767 0 1.43766 0.000006477 0.404117 
14: N-DECANE 12.3098 0 12.3098 0.00001729 3.46018 
62 : WATER 335.158 0 0.002078 335.156 94.21 

Total 355.756 0 20.582 335.174 100 
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Properties 

Temperature F 70 
Pressure psia 14.7 
Enthalpy Btu/hr -350462.6 
Entropy Btu/hr/R -559.2596 
Vapor Fraction 0 

Total 

Flowrate Ibmol/hr 18.7819 
Flowrate Ib/hr 355.7557 
Mole Fraction 1 
Mass Fraction 1 
Molecular Weight 18.9414 
Enthalpy Btullbmol -18659.6272 
Enthalpy Btu/Ib -985.1216 
Entropy Btu/Ibmol/R -29,7766 
Entropy Btu/Ib/R -1.572 
Cp Btu/Ibmol/R 
Cp Btu/Ib/R 
Cv Btu/Ibmol/R 
Cv Btu/Ib/R 
Cp/Cv 
Density Ib/ft3 
Z-Factor 
Flowrate (T-P) gal/min 
Flowrate (STP) gal/min 
Speclfic Gravlty GPA STP 
Viscosity cP 
Thermal Conductivity Btu/hr/fUR 
Surface Tension dyne/cm 
Reid Vapor Pressure(ASTM-A) unconverged 
True Vapor Pressure at 100 F psia 
Critical Temperature (Cubic E F 695,4634 
Critical Pressure (Cubic EOS psia 3249.6418 
Dew Point Temperature F 211.5533 
8ubble Point Temperature F -120.2425 
Water Dew Point Temperature could not be calculated 
Liquid 2 Freezing Point F 31.986 
Stream Vapor Pressure psia 14.7 
Latent Heat of Vaporization (I Btu/Ib 925.8829 
Latent Heat of Vaporization (I Btu/Ib 1063.375 
CO2 Freeze Up No 
Heating Value (gross) Btu/SCF 59.62 
Heating Value (net) Btu/SCF 55.37 
Wobbe Number Btu/SCF 73.12 
Average Hydrogen Atoms 2.1498 
Average Carbon Atoms 0.0771 
Hydrogen to Carbon Ratio 27.8701 

Strm 3 

Liquid 1 

0.177442 
20.582 

0.009448 
0.057854 
115.993 

-16137.915 
-139.1284 
-17.9358 
-0.154628 
57.5519 
0.4962 
50.6338 
0.4365 
1.1366 

44.2825 
0.006775 
0.057951 
0.057565 
0.714752 
0.555862 
0.065905 
21.2845 

20.13 

Liquid 2 

18.6044 
335.1737 
0.990552 
0.942146 
18.0158 

-18683.6783 
-1037.0714 
-29.8895 
-1.6591 
17.9991 
0.9991 
17.8638 
0.9916 
1.0076 

62.3039 
0.0007479 
0.670754 
0.670023 

1 
0.975963 
0.346918 
72.5713 
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RE: TCEQ APD Info. Request for 23 Pending & ANY Future Burlington Resources Oil ... Page 1 of 2 

RE: TCEQ APD Info. Request for 23 Pending & ANY Future Burlington 
Resources Oil & Gas Company LP sites 
Woodall, James [James.Woodall@conocophillips.com ] 
Sent: Wednesday, July 11, 2012 1:12 PM 
To: airog 
Cc: Black, RandyC [Randy.C.Black@conocophillips.com ] 

TCEQ Oil & Gas Staff, 

Yes, please apply these answers across the board for Burlington Resources Oil & Gas Company LP in the 
following counties: Live Oak, Karnes, DeWitt. I am not charged with work in the Barnett or further South in Texas 
near Laredo, which may have permits under Burlington. You will have to contact the appropriate technical contact 
for their answers. 

Responses: 

1.An electronic authorization letter is acceptable 

2. Burlington implements projects as equipment becomes available after making sure compliance obligations are 
met. Some, but not all of these have been fully implemented. 

3.Burlington does not wait on TCEQ authorization to construct these facilities because that is not required under 
TAC 106.512 or by submitting a permit package voluntarily under the new "Barnett" standard permit. Burlington 
uses these two permitting devices to allow flexibility on construction timing and operational requirements. 

4. There are no updates to these authorization requests at this time. If something comes up during further 
review, it will be addressed it in a timely manner. 

As always, please do not hesitate to contact me by e-mail or phone 832.486.6508 if you require further 
assistance. 

Regards, 

James Woodall 
Senior Environmental Specialist 
ConocoPhillips Company 

From: airog [mailto:airog@tceq.texas.gov]  
Sent: Wednesday, July 11, 2012 12:47 PM 
To: Woodall, James 
Cc: Black, Randy C 
Subject: [EXTERNAL]TCEQ APD Info. Request for 23 Pending & ANY Future Burlington Resources Oil & Gas 
Company LP sites 

Site Name - Permit # 

1. 	1893 Oil & Gas Ltd Unit A1 104138--'-  12. Karnes Central Facility 4 104196- 
2. 	Joe Mahan Unit Bl 104151-1  13. Seidel Unit Ci 104100 ~ 

3. 	1893 Oil & Gas Ltd Unit E1 104158/ 14. Bensmiller Unit la 104106 ~ 

4. 	Rafter Two Unit Ci 104148 - 15. D Baker Unit A2 104110 — 
5. 	Stolte Unit Ai 104149 - 16. A Vaughn Unit Ai 104101-' 
6. 	Dewitt Central Facility 8 104145— 17. J Rossett Unit A1 104105 ," 
7. 	Sugarloaf Central Facility li 104157./ 18. Brown Jenkins Unit Al 104077-" 
8. 	Dewitt Central Facility #10 104155,1 19. D Baker Unit B1 104082 ~ 

9. 	D Baker Unit Ai 98501 ~ 20. Allen Unit Ai 100363 ~ 

https://bl2prd0510.outlook.com/owa/?ae=Item&t=IPM.Note&id=RgAAAADUsODBc  1 S7... 7/ 12/2012 
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RE: TCEQ APD Info. Request for 23 Pending & ANY Future Burlington Resources Oil ... Page 2 of 2 

10. Karnes Central Facility 13 	 104160---' 	21. Gwosdz Unit Al 	 104114 ^— 
11. Karnes Central Facility 8 	 104139---' 	22. Jo Ann Esse Unit Fi 	 104140 ~ 

23. Karnes Central Facility 11 	 104085 -- 

The TCEQ Air Permits Division Rule Registrations Section has received a registration for your sites. 

In an effort to process your registration request more efficiently, please respond to the following: 

In the case of Burlington Resources Oil & Gas Company LP, is it possible that the following 4 questions can be applied to all 
pending projects, as well as any future projects? If so, this email will no longer be neccessary. Please indicate in your 
response whether or not this is possible. 

1. To confirm if the company agrees to receive the response letter electronically and that no hard copy will need to be 
sent. AII completed projects can be viewed at: https://webmail.tceq.state.tx.us/g_wJwebpub.  

2. If the company has implemented the project. 
3. If the company is waiting on a response from the TCEQ before starting construction. 
4. If you have any updates to the project listed above, please send them in now. 

Please note that these items constitute an initial review only. A full technical review may be completed at a later date and 
additional questions may be added. We would appreciate a complete response within five business days of the 
date of this e-mail. Please only respond once you have fully addressed each of the requested items. If a complete 
response is not received, a deficiency letter may be issued allowing the company up to six months in which to respond without 
an additional registration fee. Further information about this voidance process may be found at: 
http:/Jwww.tceq.texas.gov/assets/pu  blic/permitti ng/a ir/memos/voidguide06. pdf. 

For tools to complete a registration and detailed information on the PBR for Oil and Gas Handling and Production Facilities go 
to: 
http_:JJwww.tce .t~  exas.gov/permittinq/air/permitbvrule  subchaDter-o/oil_and aas.html. 

For tools to complete a registration and detailed information on the Standard Permit for Oil and Gas Handling and Production 
Facilities go to: 
http://www  tceq texas gov/permitting/air/newsourcereview/chemical/oil and_gas sp html. 

Other helpful information for oil and gas sites can be found at: www.texasoilandoashelp.ora. 

If you need clarification regarding the questions above, please call 512-239-1250 and request to speak to a reviewer in Rule 
Registration about this project. 

The TCEQ continually strives to provide quality customer service and we value your opinion. We encourage you to tell us 
about your experience and how you believe we can improve. We ask that you take a moment to complete our customer 
survey to assist us in serving you better in the future. 

Thank you for helping to protect the environment in Texas, 

The Rule Registrations Section 

https://bl2prd0510.outlook.com/owa/?ae=Item&t=IPM.Note&id=RgAAAADUsODBc  1 S7... 7/12/2012 
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TCEQ APD Info. Request for 23 Pending & ANY Future Burlington Resources Oil & Ga... Page 1 of 2 

TCEQ APD Info. Request for 23 Pending & ANY Future Burlington 
Resources Oil & Gas Company LP sites 
alrog 
Sent: Wednesday, July il, 2012 12:46 PM 
To: james.woodall@conocophillips.com  
Cc: randy.c.black@conocophillips.com  

Site Name - Permit # 

1. 	1893 Oil & Gas Ltd Unit Ai 104138 12. Karnes Central Facility 4 104196 
2. 	Joe Mahan Unit B1 104151 13. Seidel Unit Ci 104100 
3. 	1893 Oil & Gas Ltd Unit E1 104158 14. Bensmiller Unit 1a 104106 
4. 	Rafter Two Unit Cl 104148 15. D Baker Unit A2 104110 
5. 	Stolte Unit Al 104149 16. A Vaughn Unit Ai 104101 
6. 	Dewitt Central Facility 8 104145 17. J Rossett Unit Al 104105 
7. 	Sugarloaf Central Facility 11 104157 18. Brown Jenkins Unit Ai 104077 
8. 	Dewitt Central Facility #10 104155 19. D Baker Unit B1 104082 
9. 	D Baker Unit Al 98501 20. Allen Unit Ai 100363 
10. Karnes Central Facility 13 104160 21. Gwosdz Unit A1 104114 
11. Karnes Central Facility 8 104139 22. Jo Ann Esse Unit F1 104140 

23. Karnes Central Facility 11 104085 

The TCEQ Air Permits Division Rule Registrations Section has received a registration for your sites. 

In an effort to process your registration request more efficiently, please respond to the following: 

In the case of Burlington Resources Oil & Gas Company LP, is it possible that the following 4 questions can be applied to all 
pending projects, as well as any future projects? If so, this email will no longer be neccessary. Please indicate in your 
response whether or not this is possible. 

1. To confirm if the company agrees to receive the response letter electronically and that no hard copy will need to be 
sent. AII completed projects can be viewed at: https://webmail.tceq.state.tx.us/g_w/webpub.  

2. If the company has implemented the project. 
3. If the company is waiting on a response from the TCEQ before starting construction. 
4. If you have any updates to the project listed above, please send them in now. 

Please note that these items constitute an initial review only. A full technical review may be completed at a later date and 
additional questions may be added. We would appreciate a complete response within five business days of the 
date of this e-mail. Please only respond once you have fully addressed each of the requested items. If a complete 
response is not received, a deficiency letter may be issued allowing the company up to six months in which to respond without 
an additional registration fee. Further information about this voidance process may be found at: 
http•//www tceq texas gov/assets/public/permitting/air/memos/voidguide06 pdf. 

For tools to complete a registration and detailed information on the PBR for Oil and Gas Handling and Production Facilities go 
to: 
http://www.tceq.texas.gov/permitting/air/permitbyrule/subchapter-o/oil  andyas.html. 

For tools to complete a registration and detailed information on the Standard Permit for Oil and Gas Handling and Production 
Facilities go to: 
http://www  tceq texas gov/permitting/air/newsourcereview/chemical/oil and gas sp html. 

Other helpful information for oil and gas sites can be found at: www.texasoilandgashelp.org . 

If you need clarification regarding the questions above, please call 512-239-1250 and request to speak to a reviewer in Rule 
Registration about this project. 

The TCEQ continually strives to provide quality customer service and we value your opinion. We encourage you to tell us 

https://bl2prd0510.outlook.com/owa/?ae=Item&t=IPM.Note&id=RgAAAADUsODBc1  S7... 7/11/2012 
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TCEQ APD Info. Request for 23 Pending & ANY Future Burlington Resources Oil & Ga... Page 2 of 2 

about your experience and how you believe we can improve. We ask that you take a moment to complete our  customer  
survev  to assist us in serving you better in the future. 

Thank you for helping to protect the environment in Texas, 

The Rule Registrations Section 

https://bl2prd0510.outlook.com/owa/?ae=Item&t=IPM.Note&id=RgAAAADUsODBc1  S7... 7/11/2012 
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Marcus McDermott 

From: 	 Woodall, James [James.Woodall@conocophillips.com ] 
Sent: 	 Tuesday, July 10, 2012 4:14 PM 
To: 	 Marcus McDermott 
Subject: 	 Burlington Resources Oil & Gas Company Project Response - Representative Analyses 

Mr. McDermott, 

As we discussed on the phone today, ConocoPhillips has determined an approach to your representative analysis request 
that we think is appropriate for as accurate as possible in a cost effective manner. Since most of our wells are drilled in 
groups by area we have taken six sample sets from producing wells, each set including the composition and 
characteristics of low pressure gas, low pressure condensate upstream of tank, and stock tank liquids. For each area 
we're drilling in we have some sort of cut ratio we expect out of a well which we use to select from one of three of the 
sample sets (gas well, oil well, transitional well) depending on how much gas/bbl we expect to be produced. There are two 
main areas of drilling, three sets per area, giving the six production sets. We have also taken an inlet composition at our 
central facilities (one for each area) in a similar manner. Since these share pipeline at some point in the area, we think this 
is appropriate to use for permitting calculations. Many of these wells are not yet drilled and so we can not determine a 
composition to specifically match what you are requesting with the speciation you require for permitting. Since we do 
experience sour gas at some of our wells, we need to permit before operation and have thus been using the method 
descried above. As for 1-12S content, we do take many samples in the field and we try and pull the closest sample that has 
been taken to the well about to be drilled so we can apply that concentration (usually bumped up a bit) to our permit 
application. We've also discussed this approach with Marc Olivier, Margaret Schell, Sandhya Bhaskara, and Isaac Vela. 

Please let me know if you need anything else and I'II be happy to oblige 

Regards, 

James Woodall 

EFSCOP00005506 



Oil and Gas Initial Screening Sheet 

Company: 	 IP ✓jt J_ av 	/2t°Sa ~i~GE, ~° 	
PennitNo.: Z~-~f~{j 	ProjectNo.: ~y~,jf  

D-Initial 	 T❑~'  Revision 	❑ Renewal 	❑ Response to Deficiency 	 Date Screened:  

Previous reviewer: 	 Initials: Al /U 

Cei-tified? F-l' Yes ❑ No 	 Fvl Process/Project Description 	Rule description (checklists or equivalent) 

2_~S ignature matches RO or TC/DAR 	i"'Emission Summary (Table I a) 

VOC tpy:  12. $/ 	NOx tpy:  S-.og 	CO tpy:  /b./7 	SO, tpy:  /•/S 	 H 2S tpy: 

❑ For non-Bamett Shale SP: 106.261/106.262 speciation of all project emissions (cxcluding engines/turbines) 

Coinments: 

E~rLab Analysis 	/ 

❑ Actual site© Representat e ❑ Included justification or representative analysis 

❑ Sweet 	R"Sour ❑ Analysis es 	_ 	>1 /4 mile to receptor (non-BSh PBR) Miniinum vent height met? ❑ Yes ❑ No 

❑ Gas 	❑ Liquids ❑ Flash Gas Notes: 

Comments:  Aj~ p1, i cavn V i nfwVV+-f_ -1  3A S+; lrj'e-crWcri 	ry_" [.4  

eTankEmi sions 

	

ondensate 	❑ Crude oil 	0 Produced water 	❑ Other liquids: 

	

❑ TANKS 4.0 	 ❑ E&P Tanks ❑ Other method: 

[T'Flash:  L✓ iI1S1-'1  

~ Emissions are controlled by:  

Comments: 	 ~3 	ealeetlat{eeJ ~  ~ ts ~n 	14f' 9•z 	~.L~p  ~    

Tr,,~u,/ck Loading 	 ,~,,~s  

►~ Condensate 	❑ Crude oil 	p~" 1'roduced water 

Q62.46 x SPM/T 	❑ Other method: 

Er Emissions controlled by: 	 Collection efficiency: 	% ❑ Control efficiency: 	% 

Comments: 

~Compressor Enbines/Turbines 

i r 	❑ Manufacturer spec. sheets or equivalent ❑ If controlled, control spec. sheets or equiv. ❑ modeling for N0, NAAQS 

Meet NSPS JJJJ ❑ Yes ❑ No ❑ NA ❑ MACT ZZZZ 	 ❑ properry line distance or stack height method 

Comments: 
l . 

r 
[~ Fugitives  

EE~ Gas 	B/Liquids 	+' used TCEQ emission factors 

Comments: 

> Glycol Units 

~ ❑ GRI-GLYCaIc 	❑ Extended analysis and prior to glycol inlet? ❑ Yes ❑ No 

Comments: 

Er Control Devices 

EI'Flare 	 ❑ Combustor 	❑ ThermalOxidizer 	❑ VRU 

❑ NSPS 60.18 	 Altemate operating scenario included? ❑ Yes ❑ No 

Control efficiency c~7d?I  % If over baseline efticiency, description/justitication provided? ❑ Yes ❑ No 

Comments: 

19 MSS (optional until January 5, 2014) 

❑ Description of activity, duration, and frequency 

Comments: 

Project recommended to be transferred to technical reviewer? 	P-`~ES ❑ NO 	E-mail sent: 

Recommended reviewer: 	 Transfer date: 

llate 3/.3Ui2U lZ 

EFSCOP00005507 



DEPOSIT INFORMATION FORM 

DATE: 07/09/2012 

REGISTRATION/PERMIT NUMBER: 

ACCOUNT NUMBER - n/a 
*If the customer has no account number, please indicate "no account number". 

CHECK NUMBER: 	:;;?; y y -5  3 

CHECK AMOUNT: $450.00 

CHECK DATE: 06/26/2012 

CHECK MAKER: Titan Engineering Inc. 

PAID FOR: Burlington Resources Oil & Gas Company LP 
(If different from check maker) 

PERSON TAKING BACKUP: Sandra Young 
PROGRAM/DIVISION: OA/APD/APIRT 
TELEPHONE NUMBER: 239-1326 

Purpose of Check: pbr 

Check attached below: 

TITAN ENGINEERING, INC. 
2801 NETWORK BLVD, SUITE 200 

FRISCO, TX 75034 

BANK OF TEXAS, NA 
DALLAS,TX 
32-1432/1110 

24853 

6/26/2012 

PAYTOTHE 	TCEQ. ORDER OF $ "450.00 

Four Hundred Fifty and  
DOLLARS 	I~ 

Texas Commission on Environmental Quality 	 t 
- 	P.O. Box 13087 	 " 

Austin , TeXas 7871 1-3087 	 VOID AFTER 90 DAYS 	 y , = 	 u  

Agency Fee: 84800507-71.051 	 ~ 
~ 

11'02485311' I:L110143251: Ij'80926711520 	 ` 

EFSCOP00005508 



Texas Commission on Environmental Quality 

	

' 	 Form PI-7-CERT 

	

` 	 Certification and Registration for Permits by Rule 

TCEQ 
I. 	REGISTRANT INFORMATION 

A. Company or Other Legal Customer Name: Burlington Resources Oil & Gas Company LP 

Company Official Contact Name: Randy Black 

Title: Manager of Production Operations- GCBU 

Mailing Address: 600 N Dairy Ashford, Westlake 3, #15012 

City: Houston State: TX ZIP Code: 77079 

Phone: (832) 486-6508 Fax: 832-486-6431 E-mail: randy.c.black@conocophillips.com  

B. Technical Contact Name: James Woodall 

Title: 	Sr. Environmental Specialist 

Company: Burlington Resources Oil & Gas Company LP 

Mailing Address: 600 N Dairy Ashford, Westlake 3, #15012 

City: Houston State: TX ZIP Code: 77079 

Phone: (832) 486-6508 Fax: 832-486-6431 E-mail: james.woodall@conocophillips.com  

C. Facility Location Information - Street Address: 

If "NO, " street address, provide written driving directions to the site: (attach description if additional space is needed) 
From the intersection of US-281 and FM 99 in Whitsett, TX head northeast on FM 99 for 4.9 miles. Tum left to stay on FM 99 and head north 2.8 miles. Tum right onto CR 271 and head east 1.66 
miles and enter lease road on right and tum left, continue for 1.20 miles and tum right to continue following lease road for 1.5 miles. Site is located at the end of lease road. 

City: Whitsett I  County: Live Oak ZIP Code: 78008 

D. Is the Core Data Form (TCEQ Form 10400) attached? ❑X YES ❑ NO 

If "No," provide customer reference number and regulated entity number below: 

Customer Reference Number (CN): 602989436 

Regulated Entity Number (RN): TBD 	~ 0(p  t~/S— (o  $/ 7 

II. FACILITY AND SITE INFORMATION 

A. Name and Type of Facility: JO Ariri ESSe Urilt F I Permanent ❑ Portable 

B. PBR claimed under 30 TAC 106 (List all): 

106. 352 Oil and Gas Production Facilities 106, 

106. 492 Flares 106. 

106. 106. 

Are you claiming a historical standard exemption or PBR? ❑ YES 9 NO 

If "YES, " enter effective date(s) and rule number(s) in the spaces provided below. 

TCEQ 20182 (Revised 02/12) Form PI-7 CERT 
This form ror use by facilities subject to air quality permits requirements and 
may be revised periodically. (APDG 5379v11) 

JUL 0 6 2012 
2-3 	APIRT 
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~ 	 Texas Commission on Environmental Quality 
Form PI-7-CERT 

~ 	 Certification and Registration for Permits by Rule 

II. FACILITY AND SITE INFORMATION (continued) 

C. Is there a previous Standard Exemption or PBR for the facility in this registration? ❑ YES © NO 

If "YES, " enter registration number(s), rule number(s) and effective dates in the spaces provided below. 

D. Are there any other facilities at this site which are authorized by an Air Standard Exemption or 
PBR? 

❑ YES [E NO 

If "YES, " enter registration number(s), rule number(s) and effective dates in the spaces provided below. 

E. Are there any other air preconstruction pennits at this site? ❑ YES ❑ NO 

If "YES, " enter permit number(s) in the spaces provided below. 

Are there any other air preconstruction permits at this site that would be directly associated with 
this project'? 

❑ YES © NO 

If "YES, " enter permit number(s) in the spaces provided below. 

F. Is this facility located at a site which is required to obtain a Federal 
Operating Permit (FOP) pursuant to 30 TAC Chapter 122? 

❑ YES ❑x NO ❑ To be determined 

If the site currently has an existing federal operating permit, enter the permit number. 

Check the requirements of 30 TAC Chapter 122 that will be triggered if this certification is accepted. 

❑ Initial Application for an FOP 	❑ Significant Revision for an SOP 	❑ Minor Revision for an SOP 

❑ Operational Flexibility/off Permit Notification for an SOP 	 ❑ Revision for GOP 

❑ To be Determined 	 x❑ None 

Identify the type(s) issued and/or FOP application(s) submitted/pending for the site. (Check all that apply) 

❑ SOP ❑ GOP ❑ GOP application/revision application: Submitted or under APD review. 

© N/A ❑ SOP application/revision application: submitted or under APD review. 

G. TCEQ Account Identification Number (if known): TBD 

TCEQ 20182 (Revised 02/12) Form PI-7 CERT 	
JUL 0 6 2012 

This form for use by facilities subject to air quality permits requirements and 	
APIRT may be revised periodically. (APDG 5379vi 1) 	 Page _ of _ 
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rqql 	
Texas Commission on Environmental Quality 

Form PI-7-CERT 

B-40- 	 Certitication and Registration for Permits by Rule 

III. FEE INFORMATION 

See Section VI. for address to send fee or go to www6. tc•eq. texas.gov/epayto  pay online. 

A. Is this certification to solely establish a federally enforceable emission limit and not authorize any 
new facilities? 

❑ YES ❑ NO 

If "YES," than no fee is required. 

If "NO," then go to Section III.B. 

B. If "YES," to any of the following three questions, a$100 fee is required. Otherwise, a$450 fee is required. 

Does this business have less than 100 employees? ❑ YES 	NO 

Does this business have less than 6 million dollars in annual gross receipts? ❑ YES 	NO 

Is this registration submitted by a governmental entity with a population of less than 10,000? ❑ YES ❑X NO 

C. Enter the check, money order, or transaction number. 24853 

Enter the individual or company name printed on the check. TITAN Engineering, Inc. 

Fee amount (spell out): Four Hundred and Fifty Dollars and No Cents $ 450.00 

Was fee Paid online? ❑ YES X❑ NO 

IV. SELECTED FACILITY REVIEWS ONLP—TECHNICAL INFORMATION 

Note: If claiming one of the following PBRs, complete this section, then skip to Section VL, "Submitting your 
registration" below: 

Animal Feeding Operations 30 TAC 106161, Livestock Auction Facilities 30 TAC 106.162, Saw Mills 30 TAC 106.223, 
Grain Handling, Storage and Drying 30 TAC 106.283, Auto Body Reffnishing Facilities 30 TAC 106436, and Air 
Curtain Incinerator 30 TAC 106.496 

A. Is the applicable PBR checklist attached which shows the facility meets all general and specific 
requirements of the PBR(s) being claimed? 

❑ YES ❑ NO 

B. Distance from this facility's emission release point to the nearest property line: feet 

Distance from this facility's emission release point to the nearest off-property structure: feet 

V. 	TECHNICAL INFORMATION - The following information must be submitted with this Form PI-7CERT. 
Place a check next to the appropriate box to verify you have included it in the submittal. 

~ Process Flow Diagram Site Process and Project description 

x❑ Emissions data and calculations ❑X Table 1(a) (Form 10153) Emission Point Summary 

TCEQ 20182 (Revised 02/12) Form PI-7 CER I' 	 JUL 0 6 2012 

This form for use by facilities subject to air quality permits requirements and 
may be revised periodically. (APDG 5379vi1) 	 APIRT 	 Page _ of 
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~ 	 Texas Commission on Environmental Quality 
-`"~- 	 Form PI-7-CERT 
~ 	 Certification and Registration for Permits by Rule 

TCEQ 
V. TECHNICAL INFORMATION - The following information must be submitted with this Form PI-7CERT. 

Place a check next to the appropriate box to verify you have included it in the submittal. (continued) 

Q Information on meeting the specific PBR requirements u0 Information on meeting the general PBR requirements 
(PBR checklists maybe used and are optional.) 30 TAC 106.4. (PBR checklists maybe used and 

are optional.) 

Note: Please be reminded that if the facilities listed in this registration are subject to the Mass Emissions Cap & Trade 
program under 30 TAC Chapter 101, Subchapter H, Division 3, the owner/operator of these facilities must possess NO C  
allowances equivalent to the actual NOx, emissions from these facilities. 

Distance from this facility's emission release point to the nearest property line: >50 	feet 

Distance from this facility's emission release point to the nearest off-property structure: >4700 	feet 

Note: In limited cases, a map or drawing of the site and surrounding land use may be requested during the technical 
review or at the request of the TCEQ Regional Office or local air pollution control program during an investigation. 

VI. SIGNATURE FOR CERTIFICATION AND REGISTRATION 

The signature below indicates that the Responsible Official has knowledge of the facts herein set forth and that the same 
are true, accurate, and complete to the best of my knowledge and belief. By this signature, the maximum emission rates 
listed on this certification reflect the maximum anticipated emissions due to the operation of this facility and all 
representations in this certification of emissions are conditions upon which the facilities and sources will operate. It is 
understood that it is unlawful to vary from these representations unless the certification is first revised. The signature 
certifies that to the best of the Responsible Official's knowledge and belief, the project will satisfy the conditions and 
limitations of the indicated exemption or permit by rule and the facility will operated in compliance with all regulations of 
the Texas Commission on Environmental Quality and with Federal U.S. Environmental Protection Agency regulations 
governing air pollution. The signature below certifies that, based on information and belief formed after reasonable 
inquiry, the statements and information above and contained in the attached document(s) are true, accurate, and complete. 
If you questions on how to fill out this form or about air quality permits. Please call (512) 239-1250. Individuals 
are entitled to request and review their personal information that the agency gathers on its forms. They may also have 
any errors in their information corrected. To review such information, call (512) 239-3282. 

(0 /ZZkZ SIGNATURE:  
(ORIGINAL SIGNATURE REQUIRED) 	 DATE 

JuL o s zort 
APIRT 

TCEQ 20182 (Revised 02/12) Form PI-7 CERT 
This form for use by facilities subject to air qua6ty permits requirements and 
may be revised perlodically. (APDG 5379v11) Page 
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~ 
ti 
Tao TCEQ Core Data Form 

TCEQ Use Only 

For detailed instructions regarding completion of this form, please read the Core Data Form Instructions or call 512-239-5175. 

SECTION 1: General Information 
1.Reason for Submission 	(If other is checked please describe in space provided) 
❑Q 	New Permit, Registration or Authorization (Core Data Form should be submitted with the program application) 

❑ Renewal 	(Core Data Form should be submitted with the renewal form) 	I  ❑ Other 
2. Attachments 	Describe An 	Attachments: 	ex. Title VApplication, Waste Trans orter Application, etc. 

❑~ Yes 	❑No Permit by Rule Registration 

3.Customer Reference Number if issued  Follow this link to search  4. Re ulated Entity Reference Number if issued 

CN 602989436 
for CN or RN numbers in  

RN TBD Central Registrv*'  

SECTION II: Customer Information 
5. Effective Date for Customer Information Updates (mmlddlyyyy) 
6. Customer Role (Proposed or Actual) — as it relates to the  Regulated Entitv  listed on this form. Please check only one of the following: 

❑Owner 	 ❑ Operator 	 ❑✓ Owner & Operator 
❑Occupational Licensee 	❑ Responsible Party 	❑ Voluntary Cleanup Applicant 	❑Other: 

7.General Customer Information 

❑ New Customer 	 ❑ Update to Customer Information 	❑ Change in Regulated Entity Ownership 
❑Change in Legal Name (VeriSable with the Texas Secretary of State) 	 ❑✓  No Change**  
**If "No Chanpe" and Section 1 is complete, skip to Section 111- Reautated Entitv Information.  

8.Type of Customer: ❑ Cor oration ❑ Individual ❑ Sole Pro rietorshi - D.B.A 

❑ City Government ❑ County Govemment ❑ Federal Government ❑ State Government 

❑ Other Govemment ❑ General Partnership ❑ Limited Partnership ❑ Other: 

9. Customer Legal Name (If an individual, print last name first: ex: Doe, John) 	If new Customer. enterprevious Customer 	
End Date:  below 

10.Mailing 
Address: 

City State ZIP ZIP + 4 

11.Country Mailing Information (ifoutside usA) 12.E•Mail Address (ifappticabte) 

13.Telephone Number 	 14. Extension or Code 	 15. Fax Number (if applicable) 

16. Federal Tax ID (s dr9es) 	17. TX State Franchise Tax ID (n di9its) 	18. DUNS Number(iraPPticabte) 	19. TX SOS Fiting Number (rfaPpticabte) 

20. Number of Employees 	 21. Independently Owned and Operated? 

❑ 0-20 	❑ 21-100 	❑ 101-250 	❑ 251-500 	❑ 501 and higher 	 I 	❑ Yes 	❑ No 

SECTION III: Regulated Entity Information 
22.General Regulated Entity Information (If `New Regulated Entity" is selected below this form should be accompanied by a permit application) 
❑✓ New Regulated Entity 	❑ Update to Regulated Entity Name 	❑ Update to Regulated Entity Information 	❑ No Change*' (see below) 

*`If "NO CHANGE" is checked and Section I is complete, skip to Section iv, Preparer Information. 

23. Regulated Entity Name (name of the site where the regulated action is taking place) 

Jo Ann Esse Unit F 1 
JUL 0 6 2012 

TCEQ-10400 (09/07) 
	

Z-1 	APIRT 
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24.Street Address 
of the Regulated 
Entity: 
(No P.O. Boxes)  City State ZIP I  ZIP+4 

600 N Dairy Ashford 
25.Mailing 
Address: Westlake 3, #15012 

City I  Houston State I  TX Zlp 77079 ZIp+4 

26.E-Mail Address: james.woodall@conocophillips.com  
27.Telephone Number 	 28. Extension or Code 	29. Fax Number (if appticable).; 

(832) 486-6508 832-486-6431 

30. Primary SIC Code (a digits) 	31. Secondary SIC Code (4 digits) 32. Primary NAICS Code 	33. Secondary NAICS Code 
5 or 6 di its 	 5 or 6 di its 

1311 211111 
34. What is the Primary Business of this entity? 	(Please do not repeat the SIC or NAICS description.) 

Natural Gas Production 

Questions 34 - 37 address aeonranhic location_ Please rPfer to the instructiens for annlicahilitv_ 

35. DeSCri tion to P 
Physical LOcatlOn: 

From the intersection of US-281 and FM 99 in Whitsett, TX head no rtheast on FM 99 for 4.9 miles. Turn left to stay on FM 99 
and head north 2.8 miles. Turn right onto CR 271 and head east 1.66 miles and enter lease road on right and turn left, 
continue for 1.20 miles and turn right to continue following lease road for 1.5 miles. Site is located at the end of lease road. 

36.Nearest City 	 County 	 State 	 Nearest ZIP Code 

Whitsett Live Oak TX 178008 
37.Latitude (N) 	In Decimal: 38.Longitude (W) 	In Decimal:' 
De rees Minutes Seconds De rees Minutes Seconds 

28 42 1 	12.00 98 8 40.00 
39. TCEQ Programs and ID Nurtlbers Check all Programs and write in the permits/registration numbers that will be affected by the updates submitted on this form or the 
updates may not be made. If your Program is not listed, check other and write it in. See the Core Data Form instructions for additional quidance. 

❑ Dam Safety ❑ Districts ❑ Edwards Aquifer ❑ Industrial Hazardous Waste ❑ Municipal Solid Waste 

❑✓ New Source Review -Air ❑ OSSF ❑ Petroleum Storage Tank ❑ PWS ❑ Sludge 

❑ Stormwater ❑ Title V- Air ❑ Tires ❑ Used Oil ❑ 	Utilities 

❑ Voluntary Cleanup ❑ Waste Water ❑ 	Wastewater Agriculture ❑ Water Rights ❑ Other: 

SECTION IV: Preparer Information 

40.Name: I  James Woodall 	 41. Title: 	I  Sr. Environmental Specialist  

42. Telephone Number 	43. Ext.ICode 	44. Fax Number 	45. E-Mail Address 

(832) 486-6508 	N/A 	 james.woodall@conocophillips.com  

SECTION V: Authorized Signature  
46. By my signature below, I certify, to the best of my knowledge, that the information provided in this form is true and complete, 
and that I have signature authority to submit this form on behalf of the entity specified in Section II, Field 9 and/or as required for the 
updates to the ID numbers identificd in field 39. 

(See the Core Data Form instructions for more information on who should sign this form.) 

Company: Burlington Resources Oil & Gas Company LP Job Title : Manager of Production Operations-GCBU 

Name(In Print) : RaakBKk (832) 486-6508 

Signature: <_ Date:  
` 	 JUL 0 6 LU1L 

TCEQ-10400 (09107) 	 2-2 	1  APIRT I 	 Page 2 of 2 
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TR'AN ENGINEERING, INo>- 
2801 NETWORK BLVD, SUITE 200 

FRISCO, TX 75034 

f 

snNKOR„s:,a ,.w ► 	 24853 
DALLAS.TX 
32-143211110 

~ 

: ORD R OFE  TCEQ 	 ~~ $ "450.0{} 	~ 
~ 

Four Hundred Fifty and 00 1100##*#+#trr##.###+#+++++++++i##++++++++#+#a+t##+tr###r####+mr#  

------- 	 DCSLLARS 	8 

Texas Cammission on I`t►vironmental Quality 	 ~ 
W.O. Bvx 13087 	 ~ 
AuStin, Texas 78711-3087 	 ~~R°ODA~ 

, 

I 	A enc Fee: 84800507-71.051  9 Y 

	

li'02485311' 411LO14325I: 11 0 809267LL5211' 	 ~ 
--- 	

~ ,, 

TITAN ENGINEERING , INC. 	 24853 
TC EQ 	 6/26/2012 

Date 	Type 	Reference 	 Original Amt. 	Balance Due 	Discount 	Payment 
6/2612012 Bill 	84800507-71.051 	 450.00 	450.00 	 450.00 

	

Check Amount 	450.00 

Bank of Texas Operati Agency Fee: 84800507-71.051 	 450.00 

JUL 0 6 2012 
AFIRT 
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~ 

TITAN Engineering, Inc. 	JUL 0 6 2012 
Environmental Consulting and Management 	~PIR~' ~ 

~ 

July 3, 2012  

Air Permits Initial Review Tearn (APIRT), MC 161 
Texas Commission on Environmental Quality 
12100 Park 35 Circle , Building C, Third Floor 	~~' 	 via FedEx  
Austin, Texas 78753 

Subject: 	Permit by Rule Registration 
Burlington Resources Oil & Gas Company LP 
Jo Ann Esse Unit Fl 
Live Oak County, Texas 
CN602989436 

Mr. Johnny Bowers: 

On behalf of Burlington Resources Oil & Gas Company LP (Burlington Resources), TITAN 
Engineering, Inc. a Division of Apex Companies, LLC (TITAN), is submitting this Permit by 
Rule (PBR) registration for operations at the Jo Ann Esse Unit F 1(the Site) located near Whitsett 
in Live Oak County, Texas. Upon authorization, this PBR will authorize the following Project: 

• Three (3) controlled atmospheric condensate storage tanks and associated loading; 
• One (1) controlled atmospheric produced water storage tank and associated loading; 
• One (1) flare combustion control device; and 
• Piping and fugitive components. 

TITAN and Burlington Resources believe that the Site and its associated air emissions qualify for 
PBR under 30 Texas Administrative Code (TAC) § 106.352 and § 106.492. This letter and the 
following attachments constitute Burlington Resources' PBR registration submittal to the Texas 
Commission on Environmental Quality (TCEQ) for the Project: 

• Attachment 1 presents a process/project description, area map, and process flow diagram; 
• Attachment 2 contains the applicable TCEQ forms and tables; 
• Attachment 3 presents emission rate calculations; 
• Attachment 4 describes how the Project qualifies for PBR; and 
• Attachment 5 includes supporting documentation. 

Please note that a copy of this letter, the Form PI-7-CERT, CORE Data Form, and the PBR 
registration fee of $450 are being submitted to the TCEQ Revenue Section concurrently with this 
submittal. 

TITAN Engineering, Inc. is a Division of Apex Companies, LLC ik 

2801 Networic Boulevard, Suite 200, Frisco, TX 75034 T 469.365.1100 F 469.365.1199 vwvw. ' 

JUL 0 6 2012 
A.PMl` 
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Iril:yli 
PBR Registration 
July-12 

Page 2 of 2 

We would like to thank you in advance for your review and concurrence with this PBR 
registration. If you have any questions regarding the information presented in this letter and 
attachments, please do not hesitate to contact James Woodall at (832) 486-6508 or via 
iames.woodall@conocophillips.com . 

Sincerely, 

Project Manager 

Attachments 
cc: 	Ms. Rosario Torres, TCEQ Region 14 — Corpus Christi 

Mr. James Woodall, ConocoPhillips Company 
TCEQ Revenue Section, MC-214, Bldg. A, Third Floor, Austin, Texas 78753 

(Copy of this letter, Form PI-7-CERT, CORE Data Form, and fee only) 

JUL 0 6 2012 
APIRT 
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PERMIT BY RULE REGISTRATION 

CN602989436 

Burlington Resources Oil & Gas Company LP 
Jo Ann Esse Unit FI 
Live Oak County, Texas 

Project No. 84800507-71.051 

June2012 
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ATTACHMENT 1 
PROCESS/PROJECT DESCRIPTION 

PERMIT BY RULE REGISTRATION 

JO ANN ESSE UNIT Fl 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Burlington Resources Oil & Gas Company LP 
	

Permit by Rule Registration 
Jo Ann Esse Unit Fl 
	

June 2012 
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ATTACHMENT 1 
PROCESS/PROJECT DESCRIPTION 

Jo Ann Esse Unit F 1 
(Referred to as "the Site") 
Located in Live Oak County 

This Permit by Rule (PBR) registration is being submitted to authorize three (3) condensate 
storage tanks and associated loading, one (1) produced water storage tank and associated 
loading, one (1) flare combustion control device, and piping and fugitive components (the 
Project) at the Site. Figure 1-1 is an area map showing the location of the Site and the 
surrounding area. Figure 1-2 is a process flow diagram for the Site. 

Normal Operations 
The Site has a single well which will produce high pressure gas and liquids (condensate and 
water). The mixture extracted from the well will first pass through a high pressure separator 
where the high pressure gas will be collected and sent to pipeline. Liquids from the HP separator 
will then pass to a low pressure separator. Low pressure gas off of the LP separator will go to 
sales as well, via a low pressure pipeline. 

Pressurized liquids from the low pressure separator will be divided into both produced water and 
condensate streams. Condensate is routed to the condensate storage tanks (FINs [Facility 
Identification Number] TK-01, TK-02 and TK-03) and water is routed to the produced water 
tank (FIN TK-04). The emissions associated with the flash from the pressure change as well as 
the working/breathing emissions from all tanks are routed to a flare (FIN FL-1) and are captured 
and controlled at a 98% efficiency. As demonstrated in the calculations, assist gas is sent to the 
flare to ensure that the waste gas stream can sustain combustion. 

The condensate and produced water tanks are loaded out periodically (FINs TRUCKI and 
TRUCK2), emissions from which are also controlled by the flare (FIN FL-1). The Site will also 
emit emissions due to equipment component leaks (FIN FUG). 

Scheduled Maintenance Startup and Shutdown Events 
In accordance with TCEQ guidance and 30 Texas Administrative Code (TAC) § 106.352, a 
representation of planned Maintenance, Startup and Shutdown events are included in this PBR 
registration in addition to the normal operating scenario. 

It is conservatively planned that the flare will be down for maintenance 2% of the year. During 
this time the well would be shut in and therefore gas and liquids would not be producing, but any 
liquids previously in storage tanks (FINs TK-01, TK-02, TK-03, and TK-04) would have 
standing losses emitted to atmosphere. 

Additionally, during engine maintenance events at downstream sites the low pressure separator 
gas (FIN SEP-GAS) is sent to the flare (FIN FL-1) for combustion. This scenario is 
conservatively predicted to occur 6% of the year. 

Attachment 3 contains emission rate calculations for the new air emission sources and a 
summary of the Site's emission rates. 

Burlington Resources Oil & Gas Company LP 
	

Permit by Rule Registration 
Jo Ann Esse Unit F1 
	

June 2012 
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ATTACHMENT 2 
TCEQ FORMS AND TABLES 

PERMIT BY RULE REGISTRATION 

JO ANN ESSE UNIT F1 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Burlington Resources Oil & Gas Coinpany LP 
	

Pennit by Rule Registration 
Jo Ann Esse Unit F1 
	

June 2012 
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ATTACHMENT 3 
EMISSION RATE CALCULATIONS 

PERMIT BY RULE REGISTRATION 
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BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Burlington Resources Oil & Gas Company LP 
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CALCULATION OF FLARE FEED RATES FROM FINs TK-Ol THROUGH TK-03, and TRUCKI 

PERMIT BY RULE REGISTRATION 

JO ANN ESSE UNIT Fl 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

TK-01 through TK-03 and TRUCKI Tatal Emissions: °  

VOC Emissions (Ib/hr): 	 179.25 

VOC Emissions(TPY): 	 229.92 

Hydrocarbon Emissions (Ib/hr): 	295.55 

Hydrocarbon Emissions ((fPY): 	379.09 

Heating 

Value°  
Constituent 	 (Btu/Ib) 

Condensate Tanks 	TK-Ol through TK-03 and TRUCKI 

Flash Gas 	 Emissions ` 

W'eight 	 Hourlv 	 Annual 

(%) 	 (Ib/hr) 	 (T/yr) 

Flare Fced Ratc d  

Hourly 	 Annual 

(MMBtu/hr) 	(MMBtu/yr) 

Methane 23,861 15.93% 47.08 60.39 I.1D 1824.29 

Ethane 22,304 20.53% 60.68 77.83 1.33 3,402.40 

Propane 21,646 25.62% 75.72 97.12 1.61 4,120.43 
I-Butane 21,242 5.66% 16.73 21.46 0.35 893.47 

N-Butane 21,293 13.74% 40.61 52.09 0.85 2,173.94 

I-Pentane 21,025 4.48% 13.24 16.98 0.27 699.73 

N-Pentane 21,072 4.84% 14.30 18.35 0.30 757.88 

Cyclopen[ane 20,350 0.00% 0.00 0.00 0.00 0.00 

n-Hexane 20,928 3.35% 9.90 12.70 0.20 520.94 

Cyclohexane 20,195 0.37% 1.09 1.40 0.02 55.42 

Other Hexanes 20,928 0.00% 0.00 0.00 0.00 0.00 

Heptanes 20,825 1.25% 3.69 4.74 0.08 193.47 

Octanes 20,747 0.38°/ 1.12 1.44 0.02 58.56 

Nonanes 20,687 0.12% 0.35 0.45 0.01 18.25 

Dccanes Plus 20,638 0.32% 0.95 1.21 0.02 48.95 

Bcnzcnc 18,172 0.17% 0.50 0.64 0.01 22.79 

Toluene 18,422 0.22% 0.65 0.83 0.01 29.97 

Ethylben2ene 18,658 0.02% 0.06 0.08 0.001 2.93 

Xylene 18,438 0.11% 0.33 0.42 0.01 15.18 

VOC 60.65% 

Total: 	6.19 	 15,838.60 

' Total VOC Emissions were deterrnined by adding the Uncontrolled Streams for FIN TK-01 through TK-03 on the Tank Summary table with the uncontrolled cmissions 
from the Condensate Truck Loading. Total Hydrocarbon Emissions were calculated as follows: 

Total HC(lb/hr)= VOC Emissions(Ib,/hr) *(1/ VOC%ofstream) 

Total HC (Ib/hr)= (179.25 Ib/hr) * (I / 60.65%) 

	

TotaIHC(Ib/hr)= 	 295.551b/hr 

~ Heating valucs taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155) 

` Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Condensate Flash Gas stream constituents weight percents, generated by the 
WinSim progmm. 

° An example calculation for the hourly flare tced rate for Methane is demonstrated. 
MMBtu/hr Methane = Methaoc Heating Value (Bttillb) * Hourly Methane Emissions (lb/hr) * 98% of stream is eombusted / 10^6 

MMBtu/hr Methano =(23,861 Btu/Ib) *(47.08 Ib/hr) * 98°1% /( l0^6) 

	

MMBtw'hr Mcthanc = 	 1.10 MMBtu/ltr 

An example calculation for the annual tlare fecd ratc for Methane is demonstrated. 

MMBtu/yr Methanc - Methaae Hcating Valuc (Btu/Ib) * Annual Mcthanc Emissions (T/yr) *(2,000 Ib/T) * 98% of strcam is eombusted / 10^6 

MMBtu/yr Mcthanc = (23,861 Btu/ib) * (60.39 T/yr) * (2,000 Ib/T) * 98 % / (10^6) 

	

MMBtu/yr Mcthanc = 	2,824.29 MMBtu/vr 
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CALCULATION OF FLARE FEED RATES FROM FIN TK-04 and TRUCK2 

PERMIT BY RULE REGISTRATION 

JO ANN ESSE UNIT Fl 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

TK-04 and TRUCK2 Total Emissions:" 
VOC Emissions (lb/hr): 	21.48 
VOC Emissions (TPY): 	 1 A7 

Hydrocarbon Emissions (lb/hr): 	35.28 

Hydrocarbon Emissions (TPY): 	2.41 

Heating 

V alue°  

Constituent 	 (Btu/Ib) 

Produced Water 
Tanks Flash Gas 	TK-04 and TRUCK2 Emissions ` 

Weight 	 Hourly 	 Annual 

(%) 	 pb/hr) 	 (T/yr) 

Flare Feed Rate ° 

Hourly 	Annual 

(MMBtu/hr) 	(MMBtu/yr) 

Methane 23,861 15.69% 5.54 0.38 0.13 17.77 
Ethane 22,304 20.31% 7.17 0.49 0.16 21.42 
Propane 21,646 25.51% 9.00 0.61 0.19 25.88 

I-Butane 21,242 5.72% 2.02 0.14 0.04 5.83 
N-Butane 21,293 13.87% 4.89 0.33 0.10 13.77 
I-Pentane 21,025 4_52% 1.59 0.11 0.03 4.53 
N-Pentanc 21,072 4.89% 1.73 0.12 0.04 4.96 

Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00 

n-Hexane 20,928 3.38% 1.19 0.08 0.02 3.28 

Cyclohexane 20,195 0.37% 0.13 0.01 0.003 0.40 

OtherHexanes 20,928 0.00% 0.00 0.00 0.00 0,00 

Heptanes 20,825 1.27% 0.45 0.03 0.01 1.22 

Octanes 20,747 0.38% 0.13 0.01 0.003 0.41 

Nonanes 20,687 0.12% 0.04 0.003 0.001 0.12 

Decanes Plus 20,638 0.33% 0.12 0.01 0.002 0.40 

Bcnzcnc 18,172 0.17% 0.06 0.004 0.001 0.14 

Tolucnc 18.422 0.22% 0.08 0.01 0.001 0.36 
F.thylbenzcnc 18,658 Q02% 0_01 0.0005 0_0002 0.02 

Xylene 18,438 0.11 % 0.04 0.003 0.001 0.11 

VOC 60.88% 

'1'otal: 	0.73 	 100.62 

' Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-04 on the Tank Summary table and the uncontrolled emissions associated with 
the produced water loading, FIN TRUCK2. Total Hydrocarbon Emissions were calculated as follows: 

Total HC (Iblhr) = VOC Emissions (Ib/hr) *(1/ VOC%of stream) 

Total HC (Ibi'hr) _ (21.48 Ib/hr) * (1/ 60.88%) 

	

Total HC (Ib/hr) = 	 35.28 Ib/hr 

h  Hcating valucs taken from Perry's Chemical Engineers' Ilandbook , Table 3-207 (pg. 3-155) 

` Emission Ratcs wcrc proportioncd from the Total Hydrocarbon Emissions using the Produced Watcr Flash Gas strcam constituents wcight perccnts, gcnerated by thc 
WinSim program. 

~ An cxamplc calculation for the hourly flare fccd ratc for Mcthane is dcmonstratcd. 
MMBtu/hr Methane = Methane Hcating Valuc (Btu/Ib) * Hourly Methane Emissions (Ib/hr) * 98% of stream is combusted / 10^6 

MMBtu/hr Mcthanc =(23,861 Btu/Ib) *(5.54 Ib/hr) * 98%/ (10^6) 

	

MMBtu/hr Methanc = 	0.13 MMBtu/hr 

An example calculation for the annual flarc feed rate for Methane is dcmonstrated. 

MMBtu/yr Methanc = Mcthanc Hcating Valuc (Btu/Ib) * Annual Mcthane Emissions (T/yr) *(2,000 Ib/T) * 98% of strcam is combusted / 10 ^6 

MMBtu/yr Methane= (23,861 Btu/Ib) *(0.38 T/yr) *(2,000 Ib/T) * 98%/ (10 ^6) 

	

MMBtu/yr Methane = 	17.77 MMBtu/yr 
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CALCULATION OF FLARE FEED RATES FROM LP SEPARATOR - SMSS 

PERMIT BY RULE REGISTRATION 

JO ANN ESSE UNIT Fl 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Max BD Volume (Mscf/hr) 62.50 

Max BD Volume (Mscf/yr) 32,850 

Gas Density (Ib/scf) 0.0625 

Separator BD Emissions" 	 Flare Feed Rate` 
Heating 	Inlet Gas 

Value' 	 W'eight Hourly 	Annual 	 Hourly 	Annual 

Constituent (Btu/lb) 	 (%) (Ib/hr) 	(T/yr) 	(MMBtu/hr) 	(MMBtu/yr) 

Methane 23,861 47.97% 1,873.83 492.44 43.82 23,030.22 

Ethane 22,304 17.86% 697.66 183.34 15.25 8,014.86 

Propanc 21,646 13.03% 508.98 133.76 10.80 5,674.92 

I-Butane 21,242 2,61% 101.95 26.79 2.12 1,115.38 

N-Butanc 21,293 5 50% 214.84 56.46 4.48 2,356.32 

I-Pentane 21,025 2,02% 78.91 20.74 1.63 854.67 

N-Pentane 21,072 203% 79.30 20.84 1.64 860.72 

Cyclnpentann 20,350 000% Q00 OAO 000 Q00 

n-14exane 20,928 0.80% 31.25 8.21 0.64 336.77 

Cyclohcxanc 20,195 0.32% 12.50 3.29 0.25 130.23 

Other Hexanes 20,928 1.46% 57.03 14.99 1.17 614.87 

Heptanes 20,825 0.82% 32.03 8.42 0.65 343.68 

Octanes 20,747 0.21% 8.20 2.16 0.17 87.83 

Nonanes 20,687 0.14% 5.47 1.44 0.11 58.39 

Decanes Plus 20,638 0.04% 1.56 0.41 0.03 16.58 

Benzene 18,172 0.09% 3.52 0.92 0.06 32.77 

Tolucnc 18,422 0.24% 9.38 2.46 0.17 88.82 

Ethylbenzene 18,658 0.02% 0.78 0.21 0.01 7.68 

Xylene 18,438 0.10% 3.91 1.03 0.07 37.22 

Totals: 	83.07 	43,661.93 

' Heating values taken frorn Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155) 

° Constituent Emission Rates were calculated from the known maximum blowdown volumes and density then proportioned using the Inlet Gas stream constituents weight 
percents. An example calculation for Methane emissions is as follows: 

Methane (Ib/hr) = Maximum BD Volume (Mscf/hr) * Gas Density (Ib/sef) * Inlet Gas Weight %* 1000 

Methane (Ib/hr) = (62.50 Mscf/hr) * (0.0625 Ib/scf) * 47.97% * 1,000 

	

Methane (Ib/hr) = 	1,873.83 Ib/hr 

An example calculation for the hourly tlare feed rate tor Methane is demonstrated. 
MMBtu/hr Methane = Methane Heating Value (Btu/Ib) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted / 10^6 

MMBtu/hr Methane = (23,861 Btu/Ib) * (1,873.83 Ib/hr) * 98 % / (10^6) 

	

MMBtu/hr Methane = 	 43.82 MMBtu/hr 

An example calculation for the annual tlare feed rate for Methane is demonstrated. 

MMBtu/yr Methanc = Mcthanc Hcating Valuc (Btu/Ib) * Annual Mcthanc Emissions (T/yr) *(2,000 Ib/T) * 98% ofstrcam is combustcd / 10^6 

MMBtu/yr Methane= (23,861 Btu/Ib) * (492.44 T/yr) * (2,000 Ib/T) * 98% / (10^6) 

	

MMBtu/yr Methane = 	23,030.22 MMBtu/yr 
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Summary 

DESIGN II for Windows 

Simulation Result: 	 SOLUTION REACHED 

Problem: 
Project: 
Task: 
sy: 
At: 26-Apr-12 	11:07 AM 

2 Flash Gas 

Flash Tank 
85 °F 

99 psia 

S 2 US bbUday at T-P 
23 US bbUday at T-P 

Produced Water 
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Strm 1 

Details for Stream 1 

Stream 1 (Strm 1) 
Thermodynamic Methods K-Value: PENG-ROB Enthalpy: PENG-ROB Density: STD 

Liquid 1 Visc: NBS81 Liquid 1 ThC: NBS81 Liquid 1 Den: STD 
Liquid 2 Visc: STEAM Liquid 2 ThC: STEAM Liquid 2 Den: STD 

Flowrates 

Component Name Tolal Vapor Liquid 1 Liquid 2 Total K-Value 
Ibmol/hr Ibmol/hr IbmoVhr Ibmol/hr mole % 

46: NITROGEN 0.0000902 0 0.00005769 0.00003251 0.00048 76.3973 
49 : CARBON DIOXIDE 0.000235 0 0.00004809 0.000187 0.00125 10.619 
2: METHANE 0.003948 0 0.002742 0.001207 0.02101 30.7589 
3: ETHANE 0.003911 0 0.003622 0.000289 0.02081 5.34955 
4: PROPANE 0.006801 0 0.006631 0.00017 0.03619 1.50467 
5:ISOBUTANE 0.002368 0 0.00236 0.000008167 0.0126 0.624209 
6: N-BUTANE 0.007502 0 0.007482 0.00001944 0.03992 0.468635 
9:2,2-DIMETHYLPROP 0 0 0 0 0 0.288569 
7:ISOPENTANE 0.005222 0 0.005217 0.000005086 0.02779 0.175808 
8: N-PENTANE 0.007197 0 0.007192 0.000005542 0.0383 0.138973 
54:2,2-0IMETHYLBUTA 0 0 0 0 0 0.07402 
55:2,3-0IMETHYLBUTA 0 0 0 0 0 0.054839 
52:2-METHYLPENTANE 0 0 0 0 0 0.049715 
53:3-METHYLPENTANE 0 0 0 0 0 0.044482 
10: N-HEXANE 0.013807 0 0.013803 0.000003394 0.07347 0.044351 
37:METHYLCYCLOPENTA 0 0 0 0 0 0.032828 
40: BENZENE 0.000801 0 0.0008 1.816E-07 0.00426 0.040916 
38 : CYCLOHEXANE 0.002022 0 0.002022 0.000000376 0.01076 0.033541 
79:2-METHYLHEXANE 0 0 0 0 0 0.014751 
80:3-METHYLHEXANE 0 0 0 0 0 0.014682 
11 : N-HEPTANE 0.014626 0 0.014625 0.000001183 0.07783 0.01459 
39:METHYLCYCLOHEXAN 0 0 0 0 0 0.011357 
41 : TOLUENE 0.003428 0 0.003427 2.169E-07 0.01824 0.011414 
12 : N-0CTANE 0.012437 0 0.012436 3.367E-07 0.06618 0.004883 
45 : ETHYL BENZENE 0.000832 0 0.000832 2.128E-08 0.00443 0.00461 
43 : M-XYLENE 0.00495 0 0.00495 1.065E-07 002634 0.003879 
42:0-XYLENE 0 0 0 0 0 0.001809 
13 : N-NONANE 0.011213 0 0.011213 1.042E-07 0.05967 0.001677 
14: N-0ECANE 0.086529 0 0.086528 2.729E-07 0.46045 0.000569 
62 : WATER 10.6043 0 0.000177 18.6041 99 6.53687 

Total 18.7922 0 0-186166 18.606 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
Ib/hr Ib/hr Ib/hr Ib/hr mass % 

46 : NITROGEN 0.002527 0 0.001616 0.000911 0.00071 
49 : CARBON DIOXIDE 0.010338 0 0.002117 0.008221 0.002903 
2: METHANE 0.063342 0 0.043985 0.019357 0.017787 
3: ETHANE 0.117586 0 0.108897 0.008688 0.033019 
4: PROPANE 0.299879 0 0.292403 0.007476 0.084209 
5:ISOBUTANE 0.137617 0 0.137143 0.000475 0.038644 
6: N-BUTANE 0,436007 0 0.434877 0.00113 0.122435 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.376772 0 0.376405 0.000367 0.105801 
8: N-PENTANE 0.519264 0 0.518864 0.0004 0.145815 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 1.18974 0 1.18945 0.000293 0.334092 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 0.062529 0 0.062515 0.00001418 0.017559 
38: CYCLOHEXANE 0.170167 0 0.170135 0-00003164 0.047785 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 1.46549 0 1.46537 0.000119 0.411525 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.315807 0 0.315787 0.00001998 0.088682 
12 : N-OCTANE 1.42057 0 1.42053 0.00003846 0.398909 
45 : ETHYL BENZENE 0.088378 0 0.088375 0.000002259 0.024817 
43: M-XYLENE 0.525477 0 0.525466 0.0000113 0.147559 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 1.43811 0 1.43809 0.00001337 0.403834 
14: N-DECANE 12.3109 0 12.3109 0.00003882 3.45704 
62 : WATER 335.162 0 0.003187 335.159 94.1169 

Total 356.113 0 20.9061 335.207 100 
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Strm 1 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
ft31hr ft3/hr ft3/hr ft3/hr volume % 

46 : NITROGEN 0.000158 0 0.000149 0.00000924 0.002746 
49 : CARBON DIOXIDE 0.000177 0 0.000124 0.00005309 0.003076 
2: METHANE 0.007433 0 0.007091 0.000343 0.128856 
3: ETHANE 0.009449 0 0.009366 0.00008211 0.163788 
4: PROPANE 0.017198 0 0.01715 000004818 0.298126 
5:ISOBUTANE 0.006105 0 0.006103 0.000002321 0.105826 
6: N-BUTANE 0.019357 0 0.019351 0.000005525 0.33554 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.013494 D 0.013493 0.000001445 0.233921 
8: N-PENTANE 0.018601 D 0.0186 0.000001575 0.322446 
54:2,2-0IMETHYLBUTA 0 D 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 D 0 0 0 
53:3-METHYLPENTANE 0 D 0 0 0 
10 : N-HEXANE 0.035699 D 0.035698 9.646E-07 0.61883 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.00207 0 0.00207 5.16E-08 0,035882 
38 : CYCLOHEXANE 0.005229 0 0.005228 1.068E-07 0.090635 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.037823 0 0.037823 3.362E-07 0.65565 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.008864 0 0.008864 6.164E-08 0.153659 
12 : N-0CTANE 0.032163 0 0.032163 9.568E-08 0.557536 
45 : ETHYL BENZENE 0.002153 0 0.002153 6.047E-09 0.037321 
43 : M-XYLENE 0.012801 0 0.012801 3.025E-08 0,221903 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 0.029 0 0.029 2.962E-08 0.5027 
14 : N-DECANE 0.223781 0 0.223781 7.754E-08 3.87916 
62 : WATER 5.28724 0 0.000457 5.28678 91.6524 

Total 	 5.7688 	0 	0.481465 	5.28733 	100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46 : NITROGEN 0.00005021 0 0.00003211 0.0000181 0.000859 
49 : CARBON DIOXIDE 0.000202 0 0.00004128 0.00016 0.003448 
2: METHANE 0.003387 0 0.002352 0.001035 0.057912 
3: ETHANE 0.00529 0 0.004899 0.000391 0.09045 
4: PROPANE 0.009477 0 0.009241 0.000236 0.16204 
5:ISOBUTANE 0.00392 0 0.003906 0.00001352 0.067024 
6: N-BUTANE 0.01197 0 0.011939 0.00003102 0.204667 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.009673 0 0.009663 0.00000942 0.165384 
8: N-PENTANE 0.013193 0 0.013183 0.00001016 0.225579 
54:2,2-0IMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 0.02873 0 0.028723 0.000007063 0.491232 
37:METHYLCYCLOPENTA D 0 0 0 0 
40: BENZENE 0.001134 0 0.001133 2.571E-07 0.019381 
38 : CYCLOHEXANE 0.003483 0 0.003482 6.476E-07 0.059547 
79:2-METHYLHEXANE D 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.034146 0 0.034143 0.000002762 0.583835 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.005808 0 0.005808 3.676E-07 0.099313 
12: N-0CTANE 0.03222 0 0.032219 8.723E-07 0.550909 
45 : ETHYL BENZENE 0.001626 0 0.001626 4.155E-08 0.027797 
43: M-XYLENE 0.009699 0 0.009698 2.086E-07 0.165829 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 0.031945 0 0.031945 0.000000297 0.546209 
14: N-0ECANE 0.268926 0 0.268925 0.000000848 4.59818 
62 : WATER 5.37365 0 0.00005109 5.3736 91.8804 

Total 5.84852 0 0.47301 5.37551 100 
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Properties 

Temperature F 85 
Pressure psia 98.696 
Enthalpy Blu/hr -345246.5 
Entropy Btu/hr/R -549.6972 
Vapor Fraction 0 

Total 

Flowrate Ibmol/hr 18.7922 
Flowrate Ib/hr 356.1127 
Mole Fraction 1 
Mass Fraction 1 
Molecular Weight 18.95 
Enthalpy Btu/Ibmol -18371.8148 
Enthalpy Btu/Ib -969.4866 
Entropy Btu/Ibmol/R -29.2514 
Entropy Btu/Ib/R -1.5436 
Cp Btu/Ibmol/R 
Cp Btu/Ib/R 
Cv Btu/Ibmol/R 
Cv Btu/Ib/R 
Cp/Cv 
Density Ib/ft3 
Z-Factor 
Flowrate (T-P) gal/min 
Flowrate (STP) gal/min 
Speoific Gravity GPA STP 
Viscosity cP 
Thermal Conductivity Btu/hr/ft/R 
Surface Tension dyne/cm 
Reid Vapor Pressure (ASTM-A) unconverged 
True Vapor Pressure at 100 F psia 
Critical Temperature (Cubic E F 695.2244 
Critical Pressure (Cubic EOS psia 3254.5678 
Dew Point Temperature F 322.9413 
Bubble Point Temperature F -120.2425 
Water Dew Point Temperature could not be calculated 
Liquid 2 Freezing Point F 31.9059 
Stream Vapor Pressure psia 66.7783 
Latent Heat of Vaporization (I Btu/Ib 857.1977 
Latent Heat of Vaporization (1 Btu/Ib 1091.036 
CO2 Freeze Up No 
Heating Value (gross) Blu/SCF 60.65 
Heating Value (net) Btu/SCF 56.32 
Wobbe Number Btu/SCF 74.37 
Average Hydrogen Atoms 2.1521 
Average Carbon Atoms 0.0783 
Hydrogen to Carbon Ratio 27.4733 

Strm 1 

Liquid 1 

0.186166 
20.9061 

0.009907 
0.058706 
1122982 

-14752.178 
-131.3661 
-15.8869 
-0.141471 
56.9172 
0.5068 
49.8785 
04442 
1.1411 

43.4219 
0.043675 
0.060031 
0.058973 
0.708682 
0.535142 
0.067989 
19.4988 

73.11 

Liquid 2 

18.606 
335.2066 
0.990093 
0.941294 
18.016 

18408.0317 
-1021.7584 
-29.3851 
-1.6311 
17.9928 
0.9987 
17.7287 
0.984 
1.0149 

63.3981 
0.004799 
0.659242 
0.670194 
0.999863 
0.807243 
0-355244 
71.2853 
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Details for Stream 2 

Stream 2 (Flash Gas) 
Thermodynamic Methods 	K-Value: 

Vapor Visc: 
Flowrates 

Strm 2 

PENG-ROB 	Enlhalpy: 	PENG-ROB 	Density: 
NBS81 	VaporThC: 	NBS81 	VaporDen: 

STD 
STD 

Tolal Vapor Incipient Liquid 1 Liquid 2 Tolal 
Ibmol/hr Ibmol/hr mol fra Ibmol/hr mole % 

0.00008539 0.00008539 0.00001636 0 0.827733 
0.00009429 0.00009429 0.000148 0 0.913919 

0.003491 0.003491 0.001745 0 33.839 
0.002412 0.002412 0.007808 0 23.3751 
0.002065 0.002065 0.025989 0 20.0193 
0.000351 0.000351 0.011335 0 3.40413 
0.000852 0.000852 0.037403 0 8.26093 

0 0 0 0 0 
0.000224 0.000224 0.028151 0 2.16904 
0.000242 0.000242 0.039178 0 2.34525 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0.00014 0.00014 0.077008 0 1.3584 
0 0 0 0 0 

0.000007695 0.000007695 0.004468 0 0.074586 
0.00001565 0.00001565 0.011306 0 0.151666 

0 0 0 0 0 
0 0 0 0 0 

0.00004512 0.00004512 0.082169 0 0.43739 
0 0 0 0 0 

0.000008472 0.000008472 0.019269 0 0.082123 
0.00001187 0.00001187 0.070021 0 0.115056 
7.731E-07 7.731E-07 0.004687 0 0.007494 

0.000003845 0.000003845 0.027874 0 0.037266 
0 0 0 0 0 

0.000003389 0.000003389 0.063175 0 0.032852 
0.000008156 0.000008156 0.487599 0 0.079056 

0.000255 0.000255 0.00065 0 2.46969 

0.010317 0.010317 1 0 100 

Total Vapor Incipient Liquid 1 Liquid 2 Total 
Ib,'hr Ib/hr mass fra Ib/hr mass % 

0.002392 0.002392 0.000004 0 0.670084 
0.004149 0.004149 0.000056 0 1.16231 
0.056007 0.056007 0.000241 0 15.6883 
0.07251 0.07251 0.002024 0 20.311 

0.091069 0.091069 0.00988 0 25.5094 
0.020411 0.020411 0.00568 0 5.71748 
0.049533 0.049533 0.01874 0 13.8748 

0 0 0 0 0 
0.016144 0.016144 0.01751 0 4.52223 
0.017456 0.017456 O.D2437 0 4.88961 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0.012076 0.012076 0.05721 0 3.38273 
0 0 0 0 0 

0.000601 0.000601 0.003008 0 0.168355 
0.001317 0.001317 0.008203 0 0.368848 

0 0 0 0 0 
0 0 0 0 0 

0.004521 0.004521 0.07098 0 1.26649 
0 0 0 0 0 

0.000781 0.000781 0.01531 0 0.218654 
0.001356 0.001356 0.06895 0 0.379788 

0.00008207 0.00008207 0-00429 0 O.022989 
0.003408 0.000408 0.02551 0 0.114327 

0 0 0 0 0 
0.000435 0.000435 0.06985 0 0.121758 
0.00116 0.00116 0.5981 0 0.325042 
0.00459 0.00459 0.000101 0 1.28575 

0.356999 0.356999 1 0 100 
Total VOC 0.22194007 
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Component Name 

46: NITROGEN 
49 : CARBON DIOXIDE 
2:METHANE 
3:ETHANE 
4:PROPANE 
5 : ISOBUTANE 
6:N-BUTANE 
9 : 2,2-DIMETHYLPROP 
7 : ISOPENTANE 
8:N-PENTANE 
54 : 2,2-0IMETHYLBUTA 
55 : 2,3-0IMETHYLBUTA 
52:2-METHYLPENTANE 
53:3-METHYLPENTANE 
10 : N-HEXANE 
37:METHYLCYCLOPENTA 
40:BENZENE 
38:CYCLOHEXANE 
79:2-METHYLHEXANE 
80:3-METHYLHEXANE 
11:N-HEPTANE 
39:METHYLCYCLOHEXAN 
41:TOLUENE 
12 : N-OCTANE 
45 : ETHYL BENZENE 
43:M-XYLENE 
42 : O-XYLENE 
13: N-NONANE 
14: N-DECANE 
62: WATER 

Total 

Flowrates 

Component Name 

46 : NITROGEN 
49 : CARBON DIOXIDE 
2:METHANE 
3:ETHANE 
4:PROPANE 
5:ISOBUTANE 
6:N-BUTANE 
9 : 2,2-DIMETHYLPROP 
7 : ISOPENTANE 
8:N-PENTANE 
54 : 2,2-0IMETHYLBUTA 
55 : 2,3-DIMETHYLBUTA 
52:2-METHYLPENTANE 
53:3-METHYLPENTANE 
10 : N-HEXANE 
37:METHYLCYCLOPENTA 
40:BENZENE 
38:CYCLOHEXANE 
79:2-METHYLHEXANE 
80:3-METHYLHEXANE 
11:N-HEPTANE 
39:METHYLCYCLOHEXAN 
41:TOLUENE 
12: N-0CTANE 
45: ETHYL BENZENE 
43 : M-XYLENE 
42:0-XYLENE 
13 : N-NONANE 
14: N-DECANE 
62 : WATER 

Total 

K-Value 

506.086 
61.6028 
193.912 
29.9379 
7.70283 
3.00307 
2.20861 
1.48838 

0.770489 
0.59861 

0.360909 
0.263381 
0.236664 
0.210746 
0.176398 
0.154099 
0.166949 
0.134146 
0.065693 
0.066054 
0.053231 
0.051298 
0.04262 

0.016432 
0.015987 
0.01337 

0.007514 
0.0052 

0.001621 
37.9843 
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Strm 2 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
ft3/hr ft3/hr ft3/hr ft3/hr volume % 

46 : NITROGEN 0.032712 0.032712 0 0 0.827733 
d9 : CARBON DIOXIDE 0.036118 0.0361118 0 0 0913919 
2: METHANE 1.33732 1.33732 0 0 33.839 
3: ETHANE 0.923782 0.923782 0 0 23.3751 
4: PROPANE 0.791159 0.791159 0 0 20.0193 
5:ISOBUTANE 0.134531 0.134531 0 0 3.40413 
6: N-BUTANE 0.326471 0.326471 0 0 8.26093 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.08572 0.08572 0 0 2.16904 
8: N-PENTANE 0.092684 0.092684 0 0 2.34525 
54:2,2-0IMETHYLBUTA 0 D 0 0 0 
55:2,3-0IMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 0.053684 0.053684 0 0 1.3584 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.002948 0.002948 0 0 0.074586 
38 : CYCLOHEXANE 0.005994 0.005994 0 0 0.151666 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.017286 0.017286 0 0 C.43739 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.003245 0.003245 0 0 0.082123 
12 : N-0CTANE 0.004547 0.004547 0 0 0,115056 
45 : ETHYL BENZENE 0.000296 0.000296 0 0 0.007494 
43 : M-XYLENE 0.001473 0.001473 0 0 0.037266 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 0.001298 0.001298 0 0 0,032852 
14 : N-DECANE 0.003124 0.003124 0 0 0,079056 
62 : WATER 0.097602 0.097602 0 0 2.46969 

Total 	 3.95199 	3.95199 	 0 	 0 	 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr s1d vol % 

46 : NITROGEN 0.032406 0.032406 0 0 0.827733 
49 : CARBON DIOXIDE 0.03578 0.03578 0 0 0.913919 
2: METHANE 1.3248 1.3248 0 0 33.839 
3: ETHANE 0.915139 0.915139 0 0 23.3751 
4: PROPANE 0.783757 0.783757 0 0 20.0193 
5:ISOBUTANE 0.133272 0.133272 0 0 3.40413 
6: N-BUTANE 0.323416 0.323416 0 0 8.26093 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.084918 0.084918 0 0 2.16904 
8: N-PENTANE 0.091817 0.091817 0 0 2.34525 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-0IMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 0.053182 0.053182 0 0 1.3584 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 0.00292 0.00292 0 0 0.074586 
38 : CYCLOHEXANE 0.005938 0.005938 0 0 0.151666 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.017124 0.017124 0 0 0.43739 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.003215 0.003215 0 0 0.082123 
12: N-0CTANE 0.004504 0.004504 0 0 0.115056 
45 : ETHYL BENZENE 0.000293 0.000293 0 0 0.007494 
43: M-XYLENE 0.001459 0.001459 0 0 0.037266 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 0.001286 0.001286 0 0 0032852 
14: N-DECANE 0.003095 0.003095 0 0 0.079056 
62 : WATER 0.096688 0.096688 0 0 2.46969 

Total 3.91501 3.91501 0 0 100 
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Properties 

Temperature F 70 
Pressure psia 14.7 
Enthalpy Btu/hr 5.213264 
Entropy Btu/hr/R 0.047686213 
Vapor Fraction 1 

Total Vapor 

Flowrate Ibrrol/hr 0.010317 0.010317 
Flowrate Ib/hr 0.356999 0.356999 
Mole Fraction 1 1 
Mass Fraction 1 1 
Moleoular Weight 34.6041 34.6041 
Enthalpy BtuAbmol 505.323 505.323 
Enthalpy Btu/Ib 14.603 14.603 
Entropy Btu/Ibmot/R 4.6222 4.6222 
Entropy Btu/Ib/R 0.133575 0.133575 
Cp Btu/Ibmot/R 14.5338 
Cp Btu/Ib/R 0.42 
Cv Btu/Ibmoi/R 12.4762 
Cv BtuWlb/R 0.3605 
Cp/Cv 1.1649 
Density Ibtft3 0.090334 
Z-Factor 0.990803 
Flowrate (T-P) ft3/s 0.001098 
Flowrate (STP) MMSCFD 0.00009396 
Viscosity cP 0.009488 
Thermal Conductivity Btu/hr/fUR 0.012672 
Critical Temperature (Cubic E F 183.8238 
Critical Pressure (Cubic EOS psia 1378.7974 
Dew Point Temperature F 69.9999 
Bubble Point Temperature F -259.9682 
Water Dew Point F 71.5716 
Stream Vapor Pressure psia 1136.0205 
Vapor Sonic Velocity 11/s 931.68 
CO2 Freeze Up No 
Heating Value (gross) Btu!SCF 1940.02 
Heating Value (net) BtulSCF 1778.92 
Wobbe Number Btu'SCF 1764.79 
Average Hydrogen Atoms 6.4538 
Average Carbon Atoms 2.263 
Hydrogen to Carbon Ratio 2.8518 
Methane Number 41.76 
Motor Octane Number 99.05 
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Slrm 3 

Details for Stream 3 

Stream 3 (Produced Water) 
Thermodynamic Methods K-Value: PENG-ROB Enthalpy: PENG-ROB Density: STD 

Liquid 1 Visc: NBS81 Liquid 1 ThC: NBS81 Liquid i Den: STD 
Liquid 2 Visc: STEAM Liquid 2 ThC: STEAM Liquid 2 Den: STD 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Totat K-Value 
Ibmol/hr Ibmol/hr Ibmol/hr Ibmol/hr mole % 

46: NITROGEN 0.000004808 0 0.000002902 0.000001906 0.0000256 
49 : CARBON DIOXIDE 0.000141 0 0.00002632 0.000114 0.000749 
2: METHANE 0.000457 0 0.00031 0.000148 0.002434 
3: ETHANE 0.001499 0 0.001385 0.000114 0.007982 
4: PROPANE 0.004736 0 0.004612 0.000124 0.025213 
5:ISOBUTANE 0.002017 0 0.002011 0.000005233 0.010737 
6: N-BUTANE 0.00665 0 0.006637 0.0000127 0.035404 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.004999 0 0.004995 0.000003334 0.026614 
8: N-PENTANE 0.006955 0 0.006952 0.000003605 0.037033 
54:2,2-0IMETHYLBUTA 0 0 0 0 0 
55:2,3-0IMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 0.013666 0 0.013664 0.000002088 0.072764 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 0.000793 0 0.000793 1.147E-07 0.004221 
38: CYCLOHEXANE 0.002006 0 0.002006 2.332E-07 0.010683 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.014581 0 0.01458 6.724E-07 0.077633 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.003419 0 0.003419 1.262E-07 0.018205 
12: N-0CTANE 0.012425 0 0.012425 1.769E-07 0.066153 
45 : ETHYL BENZENE 0.000832 0 0.000832 1.152E-08 0.00442B 
43: M-XYLENE 0.004946 0 0.004946 5.729E-08 0.026334 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 0.01121 0 0.01121 5.05E-08 0.059685 
14: N-DECANE 0.08652 0 0.08652 1.215E-07 0.46066 
62 : WATER 18.604 0 0.000115 18.6039 99.053 

Total 18.7819 0 0.177442 18.6044 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
Ib/hr Ib/hr Ib/hr Ib/hr mass % 

46: NITROGEN 0.000135 0 0.0000813 0.00005338 0.00003786 
49 : CARBON DIOXIDE 0.006188 0 0.001159 0.00503 0.001739 
2: METHANE 0.007334 0 0.004968 0.002367 0.002062 
3: ETHANE 0.045075 0 0.041657 0.003418 0.01267 
4: PROPANE 0.20881 0 0.203345 0.005465 0.058695 
5:ISOBUTANE 0.117206 0 0.116902 0.000304 0.032946 
6: N-BUTANE 0.386474 0 0.385736 0.000738 0.108635 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.360627 0 0.360387 0.000241 0.101369 
8: N-PENTANE 0.501808 0 0.501548 0.00026 0.141054 
54:2,2-0IMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 1.17767 0 1.17749 0.00018 0.331033 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40:13ENZENE 0.061928 0 0.061919 0.000008956 0.017407 
38: CYCLOHEXANE 0.16885 0 0.16883 0.00001962 0-047462 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 1.46097 0 1.4609 0.00006737 0.410667 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.315027 0 0.315015 0.00001163 0.088551 
12 : N-0CTANE 1.41921 0 1.41919 0.0000202 0.398928 
45 : ETHYL BENZENE 0.088295 0 0.088294 0.000001223 0.024819 
43: M-XYLENE 0.525069 0 0.525063 0.000006082 0.147593 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 1.43767 0 1.43766 0.000006477 0.404117 
14: N-DECANE 12.3098 0 12.3098 0.00001729 3.46018 
62: WATER 335.158 0 0.002078 335.156 94.21 

Total 355.756 0 20.582 335.174 100 
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Strm 3 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
ft3/hr ft3/hr tt3/hr ft3/hr volume % 

46 : NITROGEN 0.000008153 0 0.000007602 0.000000551 0.000139 
49 : CARBON DIOXIDE 0.000102 0 0.00006896 0.00003305 0.001745 
2: METHANE 0.000854 0 0.000811 0.00004266 0.014608 
3: ETHANE 0.003662 0 0.003629 0.00003287 0.062656 
4: PROPANE 0.012115 0 0.01208 0.00003584 0.207299 
5:ISOBUTANE 0.00527 0 0.005269 0.000001513 0.090173 
6: N-BUTANE 0.017388 0 0.017385 0.000003672 0.297517 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.013085 0 0.013084 9.642E-07 0.223895 
8: N-PENTANE 0.018211 0 0.01821 0.000001043 0311589 
54:2,2-0IMETHYLBUTA 0 0 0 0 0 
55:2,34DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 0.035793 0 0.035792 6.038E-07 0.612426 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 0.002077 0 0.002076 3.315E-08 0.03553 
38: CYCLOHEXANE 0.005255 0 0.005255 6742E-08 0.089914 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.038191 0 0.038191 1.944E-07 0.653463 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.008956 0 0.008956 3.651E-08 0.153239 
12: N-OCTANE 0.032545 0 0.032545 5.115E-08 0.556853 
45: ETHYL BENZENE 0.002179 0 0.002179 3.331E-09 0.037276 
43: M-XYLENE 0.012955 0 0.012955 1_657E-08 0.22167 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 0.029363 0 0.029363 1.46E-08 0.502408 
14: N-DECANE 0.22663 0 0.22663 3.514E-08 3.8777 
62: WATER 5.37981 0 0.000302 5.37951 92.0499 

Total 	 5.84445 	0 	0.464789 	5.37966 	100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46 : NITROGEN 0.000002676 0 0.000001616 0.000001061 0.00004586 
49 : CARBON DIOXIDE 0.000121 0 0.0000226 0.00009811 0.002068 
2: METHANE 0.000392 0 0.000266 0.000127 0.00672 
3: ETHANE 0.002028 0 0.001874 0.000154 0.034748 
4: PROPANE 0.006599 0 0.006426 0.000173 0.113076 
5:ISOBUTANE 0.003339 0 0.00333 0.000008664 0.057207 
6: N-BUTANE 0.01061 0 0.01059 0.00002026 0.181809 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.009258 0 0.009252 0.000006176 0.158641 
8: N-PENTANE 0.01275 0 0.012743 0.000006609 0.218469 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 0.028438 0 0.028434 0.000004345 0.4873 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.001123 0 0.001122 1.624E-07 0.019237 
38 : CYCLOHEXANE 0.003456 0 0.003455 4.016E-07 0.059215 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 0.03404 0 0.034039 0.00000157 0.583296 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.005794 0 0.005794 2.139E-07 0.099282 
12: N-OCTANE 0.032189 0 0.032189 4.582E-07 0.551577 
45 : ETHYL BENZENE 0.001624 0 0.001624 2.25E-08 0.027831 
43: M-XYLENE 0.009691 0 0.009691 1.122E-07 0.16606 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 0.031936 0 0.031935 1.439E-07 0.547229 
14: N-0ECANE 0.2689 0 0.2689 3.777E-07 4.60772 
62 : WATER 5.37357 0 0.00003332 5.37354 92.0785 

Total 5.83586 0 0.461722 5.37414 100 

Page 9 

3-23 

EFSCOP00005548 



Liquid 1 	Liquid 2 

0.177442 18.6044 
20.582 335.1737 

0.009448 0.990552 
0.057854 0.942146 
115.993 18.0158 

-16137.915 -18683.6783 
-139.1284 -1037.0714 
-17.9358 -29.8895 
-0.154628 -1.6591 
57.5519 17.9991 
0-4962 0.9991 
50.6338 17.8638 
0.4365 0.9916 
1.1366 1.0076 

44.2825 62.3039 
0.006775 0.0007479 
0.057951 0.670754 
0.057565 0.670023 
0.714752 1 
0.555862 0.975963 
0.065905 0.346918 
21.2845 72.5713 

20.13 

Properties 

Temperature F 70 
Pressure psia 14.7 
Enthalpy Btu/hr -350462.6 
Entropy Btu/hr/R -559.2596 
Vapor Fraction 0 

Total 

Flowrate Ibmol/hr 18.7819 
Flowrate Ib/hr 355.7557 
Mole Fraetion 1 
Mass Fraction 1 
Molecular Weight 18.9414 
Enthalpy Btullbmol -18659.6272 
Enthalpy Btu/Ib -985.1216 
Entropy Btu/Ibmol/R -29.7766 
Entropy Btu/Ib/R -1,572 
Cp Btu/Ibmol/R 
Cp Btu/IbIR 
Cv Btu/Ibmol/R 
Cv Btu/Ib/R 
Cp/Cv 
Density Ib/ft3 
Z-Factor 
Flowrate (T-P) gal/min 
Flowrate (STP) gal/min 
Specific Gravity GPA STP 
Viscosity cP 
Thermal Conductivity Btu/hr/ft/R 
Surface Tension dyne/cm 
Reid Vapor Pressure (ASTM-A) unconverged 
True Vapor Pressure at 100 F psia 
Critical Temperature (Cubic E F 695.4634 
Critical Pressure (Cubic EOS psia 3249.6418 
Dew Point Temperature F 211.5533 
Bubble Point Temperature F -120.2425 
Water Dew Point Temperature could not be calculated 
Liquid 2 Freezing Point F 31.986 
Stream Vapor Pressure psia 14.7 
Latent Heat of Vaporization (1 Btu/Ib 925.8829 
Latent Heat of Vaporization (I Btu/Ib 1063.375 
CO2 Freeze Up No 
Heating Value (gross) Btu/SCF 59.62 
Heating Value (net) Btu/SCF 55.37 
Wobbe Number Btu/SCF 73.12 
Average Hydrogen Atoms 2.1498 
Average Carbon Atoms 0.0771 
Hydrogen to Carbon Ratio 27.8701 
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DESIGN II for Windows 
CONDENSATE SUMMARY REPORT 

Simulation Result: 	 SOLUTION REACHED 

Problem: 
Project: 
Task: 
sy: 
At: 	8-Feb-12 	3:05 PM 

2 Flash Gas 

1 
Flash Tank 

85 °F ~ 
99 psia 

RVP13.6 psia 

400 US bbVday at T-P 
Condensate 
RVP11.05 psia 
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Details for Stream 1 

Stream 1 (Strm 1) 
Thermodynamlc Methods K-Value: PENG-ROB Enthalpy: PENG-ROB Density: STD 

Liquid 1 Visc: NBS81 Liquid 1 ThC: NBS81 Liquid 1 Den: STD 
Liquid 2 Visc: STEAM Liquid 2 ThC: STEAM Liquid 2 Den: STD 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total K-Value 
Ibmol/hr Ibmol/hr Ibmol/hr Ibmol/hr mole % 

46: NITROGEN 0.01813 0 0.01813 0 0.048001 
49 : CARBON DIOXIDE 0.047214 0 0.047214 0 0.125003 
2: METHANE 0.793577 0 0.793577 0 2.10104 
3: ETHANE 0.786023 0 0.786023 0 2.08104 
4: PROPANE 1.36695 0 1.36695 0 3.61907 
5:ISOBUTANE 0.47592 0 0.47592 0 1.26003 
6: N-BUTANE 1.50783 0 1.50783 0 3.99208 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 1.04967 0 1.04967 0 2.77906 
8: N-PENTANE 1.44664 0 1.44664 0 3.83008 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:24METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 2.77506 0 2.77506 0 7.34715 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.160906 0 0.160906 0 0.426009 
38 : CYCLOHEXANE 0.40642 0 0.40642 0 1.07602 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 2.93975 0 2.93975 0 7.78316 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.68895 0 0.68895 0 1.82404 
12 : N-OCTANE 2.49971 0 2.49971 0 6.61813 
45: ETHYL BENZENE 0.167327 0 0.167327 0 0.443009 
43: M-XYLENE 0.994899 0 0.994899 0 2.63405 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 2.25382 0 2.25382 0 5.96712 
14: N-DECANE 17.3918 0 17.3918 0 46.0459 
62 : WATER 0 0 0 0 0 

Total 37.7706 0 37.7706 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
Ib/hr Ib/hr Ib/hr Ib/hr mass % 

46: NITROGEN 0.50789 0 0.50789 0 0.012061 
49 : CARBON DIOXIDE 2.07784 0 2.07784 0 0.049344 
2: METHANE 12.7313 0 12.7313 0 0.302338 
3: ETHANE 23.6341 0 23.6341 0 0.561253 
4: PROPANE 60.2742 0 60.2742 0 1.43136 
5:ISOBUTANE 27.6604 0 27.6604 0 0.656868 
6: N-BUTANE 87.6353 0 87.6353 0 2.08113 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 75.7293 0 75.7293 0 1.79839 
8: N-PENTANE 104.37 0 104.37 0 2.47852 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 239.133 0 239.133 0 5.67882 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 12.5681 0 12.5681 0 0.298461 
38: CYCLOHEXANE 34.2027 0 34.2027 0 0.812231 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11: N-HEPTANE 294.557 0 294.557 0 6.99501 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 63.4757 0 63.4757 0 1.50739 
12 : N-OCTANE 285.527 0 285.527 0 6.78057 
45: ETHYL BENZENE 173635 0 17.7635 0 0.421839 
43: M-XYLENE 105.618 0 105.618 0 2.50818 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 289.052 0 289.052 0 6.86429 
14: N-DECANE 2474.44 0 2474.44 0 58.7619 
62: WATER 0 0 0 0 0 

Total 4210.96 0 4210.96 0 100 
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Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
ft3/hr ft3/hr ft3/hr ft3/hr volume % 

46: NITROGEN 0.046703 0 0-046703 0 0.048001 
49 : CARBON DIOXIDE 0.121623 0 0.121623 0 0.125003 
2: METHANE 2.04424 0 2.04424 0 2.10104 
3: ETHANE 2.02478 0 2.02478 0 2.08104 
4: PROPANE 3.52124 0 3.52124 0 3.61907 
5:ISOBUTANE 1.22596 0 1.22596 0 1.26003 
6: N-BUTANE 3.88416 0 3.88416 0 3.99208 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 2.70393 0 2.70393 0 2.77906 
8: N-PENTANE 3.72654 0 3.72654 0 3.83008 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 7.14853 0 7.14853 0 7.34715 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.414492 0 0.414492 0 0.426009 
38: CYCLOHEXANE 1.04693 0 1.04693 0 1.07602 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 7.57275 0 7.57275 0 7.78316 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 1.77473 0 1.77473 0 1.82404 
12 : N-0CTANE 6.43922 0 6.43922 0 6.61813 
45 : ETHYL BENZENE 0.431033 0 0.431033 0 0.443009 
43 : M-XYLENE 2.56285 0 2.56285 0 2.63405 
47:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 5.80581 0 5.80581 0 5.96712 
14 : N-DECANE 44.8012 0 44.8012 0 46.0459 
62 : WATER 0 0 0 0 0 

Total 97.2967 0 97.2967 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46 : NITROGEN 0.010093 0 0.010093 0 0.010574 
49 : CARBON DIOXIDE 0.040531 0 0.040531 0 0.042464 
2: METHANE 0.680774 0 0.680774 0 0.713241 
3: ETHANE 1.06326 0 1.06326 0 1.11397 
4: PROPANE 1.90482 0 1.90482 0 1.99567 
5:ISOBUTANE 0.787885 0 0.787885 0 0.825461 
6: N-3UTANE 2.40592 0 2.40592 0 2.52066 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 1.94413 0 1.94413 0 2.03685 
6: N-PENTANE 2.65174 0 2.65174 0 2.77821 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 5.77455 0 5.77455 0 6.04995 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40:13ENZENE 0.227834 0 0.227834 0 0.2387 
38 : CYCLOHEXANE 0.699994 0 0.699994 0 0.733378 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 6.86313 0 6.86313 0 7.19044 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 1.16745 0 1.16745 0 1.22313 
12: N-OCTANE 6.47607 0 6.47607 0 6.78493 
45: ETHYL BENZENE 0.326758 0 0.326758 0 0.342341 
43 : M-XYLENE 1.94936 0 1.94936 0 2.04233 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 6.42083 0 6.42083 0 6.72705 
14: N-DECANE 54.0528 0 54.0528 0 56.6307 
62: WATER 0 0 0 0 0 

Total 95.4479 0 95.4479 0 100 
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Properties 

Temperature F 85 
Pressure psia 98.696 
Enthalpy Btu/hr -552622.5 
Entropy Btu/hr/R -5962866 
Vapor Fraction 0 

Tolal 

Flowrate Ibmol/hr 37.7706 
Flowrate Ib/hr 4210.9587 
Mole Fraction 1 
Mass Fraction 1 
Molecular Weight 111.4876 
Enthalpy Btu/Ibmol -14631.0071 
Enthalpy Btullb -131.2344 
Entropy Btu/Ibmol/R -15.787 
Entropy Btu/Ib/R -0.141604 
Cp Btu/Ibmol/R 
Cp Btu/Ib/R 
Cv Btu/Ibmol/R 
Cv Btu/Ib/R 
Cp/Cv 
Density Ib/ft3 
Z-Factor 
Flowrate (T•P) gal/min 
Flowrate (STP) gal/min 
Specific Gravity GPA STP 
Viscosity cP 
Thermal Conductivity Btu/hr/ftlR 
Surface Tension dyne/cm 
Reid Vapor Pressure (ASTM-A psia 
True Vapor Pressure at 100 F psia 
Cdtical Temperature (Cubic E- F 593.0848 
Critical Pressure (Cubic EOS) psia 479.1639 
Dew Point Temperature F 452.1604 
Bubble Point Temperature F 107.7105 
Water Dew Point Temperature couid not be calculated 
Stream Vapor Pressure psia 88.6915 
Latent Heat of Vaporization (N Btullb 103.1429 
Latent Heat of Vaporization (P Btu/Ib 324.9526 
CO2 Freeze Up No 
Heating Value (gross) Btu/SCF 6065.23 
Heating Value (net) Btu/SCF 5632.2 
Wobbe Number Btu/SCF 2923.77 
Average Hydrogen Atoms 17.2137 
Averege Carbon Atoms 7.8337 
Hydrogen to Carbon Ratio 2.1974 

Liquid 1 

37.7706 
4210.9587 

1 
1 

111.4876 
-14631.0071 
-131.2344 
-15.787 

-0.141604 
56.3698 
0.5056 

49.3271 
0.4424 
1.1428 
43.2796 
0.043502 
12.1313 

11.9 
0.707396 
0.495811 
0.068329 
19.1391 

13.6 
95.25 
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Details for Stream 2 

Stream 2 (Flash Gas) 
Thermodynamic Methods 	K-Value: 

Vapor Visc: 
Flowrates 

Component Name 	 Total 
Ibmd/hr 

46: NITROGEN 
	

0.017542 
49 : CARBON DIOXIDE 
	

0.037023 
2:METHANE 
	

0.729743 
3:ETHANE 
	

0.501752 
4:PROPANE 
	

0.426897 
5:ISOBUTANE 
	

0.07158 
6:N-BUTANE 
	

0.173708 
9 : 2,2-DMETHYLPROP 

	
0 

7:ISOPENTANE 
	

0.045604 
8:N-PENTANE 
	

0.04931 
54 : 2,2-DIMETHYLBUTA 

	
0 

55 : 2,3-DIMETHYLBUTA 
	

0 
52:2-METHYLPENTANE 

	
0 

53:3-METHYLPENTANE 
	

0 
10: N-HEXANE 
	

0.028557 
37:METHYLCYCLOPENTA 

	
0 

40:BENZENE 
	

0.001569 
38:CYCLOHEXANE 
	

0.003189 
79:2-METHYLHEXANE 

	
0 

80:3-METHYLHEXANE 
	

0 
11:N-HEPTANE 
	

0.009194 
39:METHYLCYCLOHEXAN 

	
0 

41:TOLUENE 
	

0.001727 
12 : N-0CTANE 
	

0.002418 
45:ETHYL BENZENE 
	

0.000158 
43:M-XYLENE 
	

0.000784 
42 : O-XYLENE 
	

0 
13: N-NONANE 
	

0.00069 
14: N-DECANE 
	

0.001661 
62: WATER 
	

0 

Tatal 
	

2.10311 

Flowrates 

Component Name 

46: NITROGEN 
49 : CARBON DIOXIDE 
2:METHANE 
3:ETHANE 
4:PROPANE 
5 : ISOBUTANE 
6 : N-BUTANE 
9 : 2,2-DIMETHYLPROP 
7:ISOPENTANE 
8 : N-PENTANE 
54 : 2,2-OIMETHYLBUTA 
55 : 2,3-DIMETHYLBUTA 
52:2-METHYLPENTANE 
53:3-METHYLPENTANE 
10: N-HEXANE 
37:METHYLCYCLOPENTA 
40:BENZENE 
38:CYCLOHEXANE 
79:2-METHYLHEXANE 
80:3-METHYLHEXANE 
11:N-HEPTANE 
39:METHYLCYCLOHEXAN 
41:TOLUENE 
12: N-0CTANE 
45:ETHYL BENZENE 
43: M-XYLENE 
42 : O-XYLENE 
13: N-NONANE 
14: N-DECANE 
62: WATER 

Total 

PENG-ROB Enthalpy: PENG-ROB Density: STD 
NBS81 VaporThC: NBS81 VaporDen: STD 

Vapor Incipient Liquid 1 Liquid 2 Total K-Value 
Ibmol/hr mol fra Ibmol/hr mole % 

0.017542 0.00001649 0 0.834113 505.969 
0.037023 0.000286 0 1.76039 61.6097 
0.729743 0.00179 0 34.6984 193.878 
0.501752 0.00797 0 23.8577 29.9343 
0.426897 0.026356 0 20.2984 7.70166 
0.07158 0.011336 0 3.40352 3.0023 

0.173708 0.037404 0 8.25959 2.20818 
0 0 0 0 1.48838 

0.045604 0.028151 0 2.1684 0.770284 
0.04931 0.039177 0 2.34465 0.598482 

0 0 0 0 0.360909 
0 0 0 0 0.263381 
0 0 0 0 0.236664 
0 0 0 0 0.210746 

0.028557 0,077003 0 1.35784 0.176335 
0 0 0 0 0.154099 

0.001569 0.004467 0 0.074591 0.166971 
0.003189 0.011305 0 0.151648 0.134139 

0 0 0 0 0.065693 
0 0 0 0 0.066054 

0.009194 0.082163 0 0.437172 0.053208 
0 0 0 0 0.051298 

0.001727 0,019267 0 0.082116 0.042619 
0.002418 0.070016 0 0.114983 0.016422 
0.000158 0,004687 0 0.007493 0.015986 
0.000784 0.027872 0 0.037259 0.013368 

0 0 0 0 0.007514 
0.00069 0.06317 0 0.032827 0.005197 

0.001661 0.487563 0 0.078988 0.00162 
0 0 0 0 0.024719 

2-10311 1 0 100 

Total Vapor Incipient Liquid 1 Liquid 2 Total 
Ib/hr Ib/hr mass fra Ib/hr mass °/a 

0.491419 0.491419 0.000004 0 0.668823 
1.62933 1.62933 0,000108 0 2.21753 
11.7073 11.7073 0,000248 0 15.9336 
15.0867 15.0867 0,002066 0 20.533 
18.8236 18.8236 C.01002 0 25.619 
4.16021 4.16021 C.00568 0 5.66206 
10.0959 10.0959 0.01874 0 13.7406 

0 0 0 0 0 
3.29012 3.29012 C.01751 0 4.47787 
3.55755 3.55755 C.02437 0 4.84185 

0 0 0 0 0 
0 0 0 0 0 
0 0 i] 0 0 
0 0 0 0 0 

2.46079 2.46079 0.0572 0 3.34914 
0 0 0 0 0 

0.12253 0.12253 0.003008 0 0.166763 
0.2684 0.2684 0.008202 0 0.365294 

0 0 0 0 0 
0 0 0 0 0 

0.921238 0.921238 0.07097 0 1.25381 
0 0 0 0 0 

0.159114 0.159114 0.0153 0 0.216554 
0.276218 0.276218 C.06894 0 0.375934 
0.016728 0.016728 0.004289 0 0.022767 
0.083187 0.083187 0.02551 0 0.113217 

0 0 0 0 0 
0.088541 0.088541 0.06984 0 0.120505 
0.236348 0.236348 0.598 0 0.32167 

0 0 0 0 0 

73.4752 73.4752 1 0 100 
Total VOC 44.560474 
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Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
ft3/hr ft3/hr ft3/hr ft3/hr volume % 

46 : NITROGEN 6.72135 6.72135 0 0 0.834113 
49 : CARBON DIOXIDE 14.1854 14.1854 0 0 1.76039 
2: METHANE 279.602 279.602 0 0 34.6984 
3: ETHANE 192.247 192.247 0 0 23.8577 
4: PROPANE 163.566 163.566 0 0 20.2984 
5:ISOBUTANE 27.4258 27.4258 0 0 3.40352 
6: N-BUTANE 66.5565 66.5565 0 0 8.25959 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 17.4731 17.4731 0 0 2.1684 
8: N-PENTANE 18.8934 18.8934 0 0 2.34465 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 10.9416 10.9416 0 0 1.35784 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.601058 0.601058 0 0 0-074591 
38 : CYCLOHEXANE 1.22199 1.22199 0 0 0.151648 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 3.52276 3.52276 0 0 0.437172 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41:TOLUENE 0.661696 0.661696 0 0 0.082116 
12: N-OCTANE 0.926542 0.926542 0 0 0.114983 
45 : ETHYL BENZENE 0.060376 0.060376 0 0 0.007493 
43: M-XYLENE 0.300236 0.300236 0 0 0.037259 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 0.264521 0.264521 0 0 0.032827 
14: N-DECANE 0.636488 0.636488 0 0 0.078988 
62 : WATER 0 0 0 0 0 

Total 805.808 805.808 0 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46: NITROGEN 6.657 6.657 0 0 0.834113 
49 : CARBON DIOXIDE 14.0496 14.0496 0 0 1.76039 
2: METHANE 276.925 276.925 0 0 34.6984 
3: ETHANE 190.406 190.406 0 0 23.8577 
4: PROPANE 162 162 0 0 20.2984 
5:ISOBUTANE 27.1633 27.1633 0 0 3.40352 
6: N-BUTANE 65.9192 65.9192 0 0 8.25959 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 17.3058 17.3058 0 0 2.1684 
8: N-PENTANE 18.7125 18.7125 0 0 2.34465 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 10.8368 10.8368 0 0 1.35784 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 0.595304 0.595304 0 0 0.074591 
38 : CYCLOHEXANE 1.21029 1.21029 0 0 0.151648 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 3.48904 3.48904 0 0 0.437172 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.65536 0.65536 0 0 0.082116 
12 : N-OCTANE 0.917671 0.917671 0 0 0.114983 
45 : ETHYL BENZENE 0.059798 0.059798 0 0 0.007493 
43: M-XYLENE 0.297362 0.297362 0 0 0.037259 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 0.261988 0.261988 0 0 0.032827 
14: N-DECANE 0.630394 0.630394 0 0 0.078988 
62: WATER 0 0 0 0 0 

Totai 798.093 798.093 0 0 100 
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Properties 

Temperature F 70 
Pressure psia 14.7 
Enthalpy Btulhr 1068.573 
Entropy Btu/hr/R 9.486216 
Vapor Frac6on 1 

Total 

Flowrate Ibmal/hr 2.1031 
Flowrate Ib/hr 73.4752 
Mole Fraction 1 
Mass Fraction 1 
Molecular Welght 34.9365 
Enthalpy Btu/Ibmol 508.0927 
Enthalpy Btu/lb 14.5433 
Entropy Blu/Ibmol/R 4.5106 
Entropy Btu/Ib/R 0.129108 
Cp Btu/Ibmol/R 
Cp Btu/Ib/R 
Cv Btu/Ibmol/R 
Cv Btu/Ib/R 
Cp/Cv 
Density Ib/ft3 
Z-Factor 
Flowrate (T-P) ft31s 
Flowrate (STP) MMSCFD 
Viscosity cP 
Thermal Conductivity Btu/hr/ft/R 
Critical Temperature (Cubic E ,  F 173.1526 
Crltical Pressure (Cubic EOS) psia 1347.8257 
Dew Point Temperature F 70.0076 
Bubble Point Temperature F -259.4223 
Water Dew Point Temperature could not be calculated 
Stream Vapor Pressure psia 1142.0302 
Vapor Sonic Velocity fVs 927.11 
CO2 Freeze Up No 
Heating Value (gross) Btu/SCF 1964.1 
Heating Value (net) Btu/SCF 1800.85 
Wobbe Number Btu/SCF 1778.4 
Average Hydrogen Aloms 6,4895 
Average Carbon Atoms 2.2979 
Hydrogen to Carbon Ratio 2.8241 
Methane Number 41.29 
Motor Octane Number 98.76 

Vapor 

2.1031 
73.4752 

1 
1 

34.9365 
508.0927 
14.5433 
4.5106 

0.129108 
14.5903 
0.4176 
12.534 
0.3588 
1.1641 

0.091182 
0.991021 
0.223836 
0.019154 
0.009578 
0.012708 
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Details for Stream 3 

Stream 3 (Condensate) 
Thermodynamic Methods K-Value: PENG-ROB Enthalpy: PENG-ROB Density: STD 

Liquid 1 Visc: NBS81 Liquid 1 ThC: NBS81 Liquid 1 Den: STD 
Liquid 2 Visc: NBS81 Liquid 2 ThC: NBS81 Liquid 2 Den: STD 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total K-Value 
Ibmol/hr Ibmol/hr Ibmol/hr Ibmol/hr mole % 

46: NITROGEN 0.000588 0 0.000588 0 0.001649 
49: CARBON DIOXIDE 0.010191 0 0.010191 0 0.028573 
2: METHANE 0.063834 0 0.063834 0 0.17897 
3: ETHANE 0.264271 0 0.284271 0 0.797002 
4: PROPANE 0.94005 0 0.94005 0 2.63559 
5: ISOBUTANE 0 40434 0 0.40434 0 1.13364 
6: N-BUTANE 1.33413 0 1.33413 0 3.74045 
9 : 2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 1.00406 0 1.00406 0 2.81506 
8: N-PENTANE 1.39733 0 1.39733 0 3.91766 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 2.74651 0 2.74651 0 7.7003 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 0.159337 0 0.159337 0 0.44673 
38 : CYCLOHEXANE 0.403231 0 0.403231 0 1.13053 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 2.93055 0 2.93055 0 8.21631 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 0.687223 0 0.687223 0 1.92675 
12: N-OCTANE 2.49729 0 2.49729 0 7.00158 
45: ETHYL BENZENE 0.16717 0 0.16717 0 0.468689 
43: M-XYLENE 0.994115 0 0.994115 0 2.78717 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 2.25313 0 2.25313 0 6.31703 
14: N-DECANE 17.3902 0 17.3902 0 48.7563 
62: WATER 0 0 0 0 0 

Total 35.6675 0 35.6675 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
Ib/hr Ib/hr Ib/hr Ib/hr mass % 

46 : NITROGEN 0.016472 0 0.016472 0 0.000398 
49 : CARBON DIOXIDE 0.448511 0 0.448511 0 0.01084 
2: METHANE 1.02409 0 1.02409 0 0.024751 
3: ETHANE 8.54746 0 8.54746 0 0.206586 
4: PROPANE 41.4506 0 41.4506 0 1.00183 
5:ISOBUTANE 23.5002 0 23.5002 0 0.567984 
6: N-BUTANE 77_5394 0 77.5394 0 1.87407 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 72.4392 0 72.4392 0 1.7508 
8: N-PENTANE 100.812 0 100.812 0 2.43655 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 236.672 0 236.672 0 5.72019 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 12.4455 0 12.4455 0 0.300799 
38: CYCLOHEXANE 33.9343 0 33.9343 0 0.820168 
79:2-METHYLHEXANE 0 0 0 0 0 
ti0:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 293.636 0 293.636 0 7.09696 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 63.3166 0 63.3166 0 1.53032 
12 : N-OCTANE 285.251 0 285.251 0 6.89431 
45: ETHYL BENZENE 17.7467 0 17.7467 0 0.428926 
43: M-XYLENE 105.535 0 105.535 0 2.55071 
42:04YLENE 0 0 0 0 0 
13 : N-JONANE 288.964 0 288.964 0 6.98405 
14 : N-0ECANE 2474.2 0 2474.2 0 59.7998 
62 : WATER 0 0 0 0 0 

Total 4137.48 0 4137.48 0 100 
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Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
ft3/hr ft3/hr ft3/hr ft3/hr volume % 

46 : NITROGEN 0.001541 0 0.001541 0 0.001649 
49 : CARBON DIOXIDE 0.026703 0 0.026703 0 0.028573 
2: METHANE 0.167256 0 0.167256 0 0.17897 
3: ETHANE 0.744836 0 0.744836 0 0.797002 
4: PROPANE 2.46308 0 2.46308 0 2.63559 
5:ISOBUTANE 1.05944 0 1.05944 0 1.13364 
6: N-BUTANE 3.49563 0 3.49563 0 3.74045 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 2.63081 0 2.63081 0 2.81506 
8: N-PENTANE 3.66124 0 3.66124 0 3.91766 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 7.19629 0 7.19629 0 7.7003 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 0.41749 0 0.41749 0 0.44673 
38: CYCLOHEXANE 1.05653 0 1.05653 0 1.13053 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 7.67852 0 7.67852 0 8.21631 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 1.80064 0 1.80064 0 1.92675 
12: N-OCTANE 6.54331 0 6.54331 0 7.00158 
45 : ETHYL BENZENE 0438012 0 0.438012 0 0.468689 
43: M-XYLENE 2.60474 0 2.60474 0 2.78717 
42:0-XYLENE 0 0 0 0 0 
13: N-NONANE 5.90356 0 5.90356 0 6.31703 
14: N-DECANE 45.5651 0 45.5651 0 48.7563 
62: WATER 0 0 0 0 0 

Total 93.4547 0 93.4547 0 100 

Flowrates 

Component Name Total Vapor Liquid i Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46: NITROGEN 0.000327 0 0.000327 0 0.000353 
49 - CAR80N DIOXIDE 0.008749 0 0.008749 0 0.009425 
2: METHANE 0.05476 0 0.05476 0 0.05899 
3: ETHANE 0.384537 0 0.384537 0 0.41424 
4: PROPANE 1.30995 0 1.30995 0 1.41113 
5:ISOBUTANE 0.669385 0 0.669385 0 0.721091 
6: N-BUTANE 2.12875 0 2.12875 0 2.29318 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 1.85967 0 1.85967 0 2.00332 
8: N-PENTANE 2.56135 0 2.56135 0 2.7592 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10: N-HEXANE 5.71513 0 5.71513 0 6.15659 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 0.225613 0 0.225613 0 0.24304 
38: CYCLOHEXANE 0.694501 0 0.694501 0 0.748147 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : NiiEPTANE 6.84166 0 6.84166 0 7_37014 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 1.16452 0 1.16452 0 1.25448 
12: N-OCTANE 6.46981 0 6.46981 0 6.96956 
45: ETHYL BENZENE 0.32645 0 0.32645 0 0.351666 
43: M-XYLENE 1.94783 0 1_94783 0 2.09828 
42:0-XYLENE 0 0 0 0 0 
13 : N4JONANE 6.41886 0 6.41886 0 6.91468 
14: N-0ECANE 54.0476 0 54.0476 0 58.2225 
62 : WATER 0 0 0 0 0 

Total 92.8295 0 92.8295 0 100 
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Properties 

Temperature F 70 
Pressure psia 14.7 
Enthalpy Btu/hr -575446.1 
Entropy Btu/hr/R -639.7209 
Vapor Fraction 0 

Total 

Flowrate Ibmol/hr 35.6675 
Flowrate Ib/hr 4137.4836 
Mole Fraction 1 
Mass Fraetfon 1 
Molecular Weight 116.0014 
Enthalpy Btu/Ibmol -16133.6115 
Enthalpy Btu/Ib -139.0812 
Entropy Btu/Ibmol/R -17.9357 
Entropy Btu/Ih/R -0.154616 
Cp Btu/Ibmol/R 
Cp Btu/Ib/R 
Cv Btu/Ibmol/R 
Cv Btu/Ib/R 
Cp/Cv 
Density Ib/ft3 
Z-Factor 
Flowrate (T-P) gal/min 
Flowrate (STP) gal/min 
Specific Gravity GPA STP 
Viscosity cP 
Thermal Conductivity Btu/hr/fUR 
Surface Tension dyne/cm 
Reid Vapor Pressure (AS7M-A psia 
True Vapor Pressure at 100 F psia 
Critical Temperature (Cubic El F 599.2774 
Critical Pressure (Cubic EOS) psia 431.1843 
Dew Point Temperature F 308.9403 
Bubble Point Temperature F 69.9748 
Water Dew Point Temperature could not be calculated 
Stream Vapor Pressure psia 14.7 
Latent Heat of Vaporization (N Btu/Ib 129.9117 
Latent Heat of Vaporization (P Btu/Ib 259.9742 
CO2 Freeze Up No 
Heating Value (gross) Btu/SCF 6307.05 
Heating Value (net) Btu/SCF 5858.11 
Wobbe Number Btu/SGF 2964.64 
Average Hydrogen Atoms 17.8461 
Average Carbon Atoms 8.1601 
Hydrogen to Carbon Ratio 2.187 

Liquid i 

35.6675 
4137.4836 

1 
1 

116.0014 
-16133.6115 
-139.0812 
-17.9357 
-0.154616 
57.4199 
0.495 

50.5021 
0.4354 
1.137 

44.2726 
0.006777 
11.6522 
11.5735 

0.714658 
0.515961 
0.065866 
21.2374 

11.05 
19.47 
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ATTACHMENT 4 
QUALIFICATION FOR PERMIT BY RULE 

Jo Ann Esse Unit F 1 
(Referred to as "the Site") 
Located in Live Oak County 

Burlington Resources Oil & Gas Company LP (Burlington Resourccs) is submitting this registration to 
authorize three (3) controlled atmospheric condensate storage tanks and associated loading, one (1) 
controlled atmospheric produced water storage tank and associated loading, one (1) flare combustion 
control device, and piping and fugitive components (the Project) at the Site. This attachment discusses 
how the Site will meet the general Permit By Rule (PBR) requirements codified in Title 30 of the Texas 
Administrative Code (30 TAC) § 106.4 and the specific PBR requirements codified in 30 TAC § 106.352 
and 30 TAC § 106.492. Copies of these PBR rules are located in Attachment 5 of this PBR registration. 

30 TAC 4106.4, effective May 15, 2011 

30 TAC §106.4(a)(1) 

This paragraph states that total actual emissions authorized under permit by rule from the facility shall not 
exceed 250 tons per year (tpy) of carbon monoxide (CO) or nitrogen oxides (NO x  ); or 25 tpy of volatile 
organic compounds (VOC) or sulfur dioxide (S0 2  ) or inhalable particulate matter (PM); or 15 tpy of 
particulate matter with diameters of 10 microns or less (PM i o ); or 10 tpy of particulate matter with 
diameters of 2.5 microns or less (PM2. 5  ); or 25 tpy of any other air contaminant except carbon dioxide, 
water, nitrogen, methane, ethane, hydrogen, and oxygen. 

The Site's potential emission rates are as follows: 

• CO: 10.17 T/yr 
• NOx : 5.08 T/yr 
• PM/PMto/PM2.5: 0.00 T/yr 
• SOZ : 1.15 T/yr 
• VOC: 12.81 T/yr 
• H2 S: 0.02 T/yr 

As shown ahove, the Site will meet the requirements of this rule. 

30 TAC §106.4(a)(2) 

This rule requires a project that constitutes a new major stationary source or major modification under the 
new source review requirements of the Federal Clean Air Act (FCAA), Part D(Nonattainment), to obtain 
a permit in accordance with Chapter 116, Subchapter B of this title (relating to New Source Review 
Permits) and prohibits such a project from qualifying for PBR. 

The Site is located in Live Oak County , which is classified as attainment; therefore, this rule does 
not apply. 
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30 TAC §106.4(a)(3) 

This rule requires a project that constitutes a new major stationary source or major modification, as 
defined in 40 Code of Federal Regulations (CFR) §52.21, under the new source review requirements of 
the Federal Clean Air Act (FCAA), Part C(Prevention of Significant Deterioration [PSD]), to obtain a 
permit in accordance with Chapter 116, Subchapter B of this title (relating to New Source Rcvicw 
Permits) and prohibits such a project from qualifying for PBR. 

The Site will not be a new major source as that term is defined in 40 CFR §52.21. Therefore, this 
rule does not apply. 

30 TAC §106.4(a)(4) 

This rule limits the total actual emissions from all PBR facilities at the site to 250 T/yr of CO or NO X  and 
25 T/yr of VOC, S02, PM Io, or 25 T/yr of any other air contaminant except carbon dioxide, water, 
nitrogen, methane, ethane, hydrogen, and oxygen unless at least one facility at the account has been 
subject to public notification and comment as required in Chapter 116, Subchapter B or Subchapter D. 

The potential emissions associated with the Site will be below these limitations. Therefore, the 
requirements of this rule will be met. 

30 TAC §106.4(a)(5) 

This rule requires that a Project comply with the version of the PBR that is effective on the date that 
construction commences. 

This PBR registration document addresses the Site's compliance with the most recent versions of 30 
TAC §106.4, §106.352, and §106.492. If another version of any of these PBR sections becomes 
effective before the commencement of construction on the Project, the Site will comply with that 
version of the PBR section(s). 

30 TAC §106.4(a)(6) 

This rule requires that a Project comply with all applicable provisions of the FCAA, § 111 (New Source 
Performance Standards [NSPS]) and § 112 (Hazardous Air Pollutants [HAPs]), and the new source review 
requirements of the FCAA, Part C and Part D and regulations promulgated there under. 

As stated previously, the Site will not be a major source and does not trigger Nonattainment or PSD 
permitting requirements. 

30 TAC §106.4(a)(7) 

This rule prohibits the use of a PBR when there is a permit condition precluding the use of the PBR. 

The Site does not have an associated air permit prohibiting the use of a PBR. Therefore, this rule 
does not apply. 

30 TAC §106.4(a)(8) 

This rule contains requirements for facilities in the Houston/Galveston nonattainment area. 
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The Site will not be located in the Houston/Galveston nonattainment area; therefore, this rule does 
not apply. 

30 TAC §106.4(b) 

This rule prohibits circumventing the permitting requirements of Chapter 116 by artificial limitations. 

The emission rates for the Site's sources are estimated based upon the anticipated maximum 
operating configuration. Therefore, Burlington Resources is not taking artificial limitations to 
avoid permitting under Chapter 116. 

30 TAC §106.4(c) 

This rule requires that the facility comply with all rules and regulations of the commission and with the 
intent of the TCAA, including protection of health and property of the public, and that all emissions 
control equipment shall be maintained in good condition and operated properly during operation of the 
facility. 

The Site will be operatcd in compliancc with the applicable state and federal air rules. Specifically, 
the requirements in 30 TAC §115 and §117. 

30 TAC §106.4(d) 

This rule requires that the Project be registered with or permitted by any local air pollution control agency 
with jurisdiction. 

The Site is located in an area that does not have a local air regulatory agency. Thercfore, this rule 
does not apply. 
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30 TAC 4106.352, effective February 27, 2011 

30 TAC §106.352(a)(1) 

This rule requires that projects located in the Barnett Shale for which construction started on or after April 

1, 2011 meet the requirements in subsections (a) —(k) of this rule. All other projects which started 
construction between Fcbruary 27, 2011 and April 1, 2011, or sites not located in the Barnett Shale, are 

required to meet the requirements in subsection (1) of this rule. 

The Site is not located in the Barnett Shale counties listed in this paragraph. Therefore, the Site 
will meet the requirements of this rule by meeting the requirements in subsection (1). 

30 TAC §106.352(i)(1) 

This rulc states that prior to January 5, 2012, representations and registration of planned MSS is 
voluntary, but if represented must meet the applicable limits of this section. After January 5, 2012, all 
emissions from planned MSS activities and facilities must be considered for compliance with applicable 
limits of this section. This section may not be used at a site or for facilities authorized under § 116.111 of 
this title if planned MSS has already been authorized under that permit. 

Burlington Resources has voluntarily represented planned MSS emissions at this time, rather than 
the delayed compliance date in 2014, and will comply with the requirements of this rule. 

30 TAC §106.352(i)(2) 

This rule states that releases of air contaminants during, or as result of, planned MSS must be quantified 
and meet the emission limits in this section, as applicable. This analysis must include: 

(A) alternate operational scenarios or redirection of vent streams; 
(B) pigging, purging, and blowdowns; 
(C) temporary facilities if used for degassing or purging of tanks, vessels, or other facilities; 
(D) degassing or purging of tanks, vessels, or other facilities; and, 
(E) management of sludge from pits, ponds, sumps, and water conveyances. 

This submittal includes emissions representations for alternate operational scenarios during 
maintenance events. The first scenario occurs when the well is shut in and not producing so that 
the flare on site may be taken down for maintenance. Emissions related to the standing losses of the 
liquids already in the storage tanks at the time of shut in are represented in this application as an 
MSS event. Working losses and flash emissions will not occur as the liquid levels would not be 
changing. 

The second scenario occurs when engines located at sites downstream from this one go down for 
maintenance. This site would in turn send all low pressure gas from the separator to flare. The 
proposed site emissions include this maintenance event and the resulting combustion emissions. 

All other MSS activities listed in this rule do not apply to the Site. 
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30 TAC §106.352(i)(3) 

This rule states all planned MSS activities authorized by this section. These planned MSS activities 
require only recordkeeping of the activity. 

Burlington Resources will keep records in accordance with this rule. 

30 TAC §106.352(i)(4) 

This rule states that enginc and compressor startups associated with preventative system shutdown 
activities have the option to be authorized as part of typical operations if: 

(A) prior to operation, alternative operating scenarios to divert gas or liquid streams are registered 
and certified with all supporting documentation; 
(B) engine/compressor shutdowns shall result in no greater than 4 lb/hr of natural gas emissions; 
and 
(C) emissions which result from the subsequent compressor startup activities are controlled to a 
minimum of 98% efficiency for VOC and H Z S. 

This site does not include compressor engines. Therefore, this rule does not apply. 

30 TAC §106.352(1) 

This rule requires that the site handles gas containing less than two long tons per day of sulfur 
compounds. 

The gas contains less than two long tons per day of sulfur and meets the requirements of this rule. 

30 TAC §106.352(1)(1) 

This rule requires that compressors and flares meet the requirements of § 106.492 and § 106.512. 

This Site has one flare. As shown on later pages, this facility will meet the requirements listed in 
§ 106.492. 

30 TAC §106.352(1)(2) 

This requirement limits the total emissions from the sources authorized under this PBR, including process 

fugitives, combustion unit stacks, separator, or other process vents, tank vents, and loading emissions 

from all such facilities to 25 T/yr each of sulfur dioxide (S02), all other sulfur compounds, and VOC and 
250 T/yr each of NO x  and CO. Emissions of VOC and sulfur compounds other than S0 2  must include 
gas lost by equilibrium flash as well as gas lost by conventional evaporation. 

As stated previously, the emissions associated with this PBR registration are as follows: 
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• CO: 10.17 T/yr 
• NOX : 5.08 T/yr 
• PMlPMto/PM2 .5 : 0.00 T/yr 
• S02: 1.15 T/yr 
• VOC: 12.81 T/yr 
• H2S: 0.02 T/yr 

As shown above, the Site will meet the requirements of this rule. 

30 TAC §106.352(1)(3) 

This rule linuts total emissions of sulfur compounds, excluding sulfur oxides, from all vents to 4.0 pounds 

per hour (lb/hr). This rule also contains stack height requirements for vents emitting sulfur compounds, 

excluding sulfur oxides. 

The Site's total emissions of sulfur compounds will be less than 4.0 pounds per hour (lb/hr). 
Therefore, the requirement of this rule will be met. 

30 TAC §106.352(1)(4) 

This rule requires that a TCEQ Form PI-7 and associated documentation be submitted to thc TCEQ beforc 
operation begins at a facility handling sour gas or a temporary facility. 

The Site handles sour gas. A TCEQ form PI-7-CERT and associated documentation are being 

submitted to the TCEQ for registration before operation begins. Therefore, the requirements of 
this rule have been met. 
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30 TAC 4106.492, effective Seatember 4, 2000 

30 TAC §106.492(1)(A) 

This rule requires the flare shall be equipped with a flare tip designed to provide good mixing with air, 
flame stability, and a tip velocity less than 60 feet per second (ft/sec) for gases having a lower heating 
value less than 1,000 British thermal units per cubic foot (Btu/ft 3  ) or a tip velocity less than 400 ft/sec for 
gases having a lower heating value greater than 1,000 Btu/ft 3 . 

The flare tip will be designed to provide good mixing with air, flame stability, and will have a tip 
velocity of less than 400 ft/sec (maximum calculated velocity of 398.2 ft/sec). The waste gasses and 
fuel gasses will have a lower heating value greater than 1,000 Btu/ft 3 . Therefore, the maximum 
calculated velocity will meet the requirements of this rule. 

30 TAC §106.492(1)(B) 

This rule requires the flare shall be equipped with a continuously burning pilot or other automatic ignition 
system that assures gas ignition and provides immediate notification of appropriate personnel when the 
ignition system ceases to function. A gas flare which emits no more than 4.0 pounds per hour (lb/hr) of 
reduced sulfur compounds, excluding sulfur oxides, is exempted from the immediate notification 
requirement, provided the emission point height meets the requirements of §106.352(4) of this title 
(relating to Oil and Gas Production Facilities). 

The flare will be equipped with a continuously burning pilot light or other automatic ignition 
system that assures gas ignition and provides immediate notification when the system ceases to 
function. The flare will emit less than 4.0 pounds per hour (Ib/hr) of reduced sulfur compounds, 
excluding sulfur oxides. Therefore, the requirements of this rule have been met. 

30 TAC §106.492(1)(C) 

This rule requires a flare which burns gases containing morc than 24 parts per million by volume (ppmv) 
of sulfur, chlorine, or compounds containing either element shall be located at least 1/4 mile from any 
recreational area or residence or other structure not occupied or used solely by the owner or operator of 
the flare or the owner of the property upon which the flare is located. 

This flare burns gasses containing more than 24 parts per million by volume (ppmv) of sulfur, 
chlorine, or compounds containing either element, it is located at least 1/4 mile from any 
recreational area or residence or other structure not occupied or used solely by the owner or 
operator of the flare or the owner of the property upon which the flare is located. Therefore, the 
requirements of this rule have been met. 

30 TAC §106.492(1)(D) 

This rule requires the heat release of a flare which emits sulfur dioxide (S0 2  ) or hydrogen chloride (HCl) 
shall be greater than or equal to the values identified in this rule. 
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The flare is not expected to emit hydrogen chloride. During the SMSS events, the heat release of 
the flare is 83.07 MMBtu/hr and the heat release predicted by the equation is 0.14363 MMBtu/hr. 
During normal operations the heat release of the flare is 6.94 MMBtu/hr and the heat release 
predicted by the equation is 0.001071 MMBtu/hr. Therefore, in both scenarios the heat release 
will be greater than the requirement identified in this rule and the requirements of this rule have 
been met. 

30 TAC §106.492(2)(A) 

This rule requires the flare to burn a combustible mixture of gases containing only carbon, hydrogen, 
nitrogen, oxygen, sulfur, chlorine, or compounds derived from these elements. When the gas stream to be 
burned has a net or lower heating value of more than 200 Btu/ft 3  prior to the addition of air, it may be 
considered combustible. 

The flare will burn a combustible mixture of gases containing only carbon, hydrogen, nitrogen, 
oxygen, sulfur, chlorine, or compounds derived from these elements. The heating value of the gas is 
estimated to be 1235 Btu/scf or higher, depending on the waste gas stream sent to flare at the 
moment. Therefore, the requirements of this rule have been met. 

30 TAC §106.492(2)(B) 

This rule requires a flare that burns gases containing more than 24 ppmv of sulfur, chlorine, or 
compounds containing either element shall be registered with the conunission's Office of Permitting, 
Remediation, and Registration in Austin using Form PI-7 prior to construction of a new flare or prior to 
the use of an existing flare for the new service. 

A form PI-7 CERT and supporting documentation is being submitted prior to construction in 
accordance with this rule. Therefore, the requirements of this rule have been met. 

30 TAC §106.492(2)(C) 

This rule requires that under no circumstances shall liquids be burned in the flare. 

Liquids will not be burned with this flare. Therefore, the requirements of this rule have been met. 
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r'qm 
F  ~ 	 Texas Commission on Environmental Quality 

Permit by Rule Applicability Checklist 

TCEG 	 Title 30 Texas Administrative Code § 106.4 

Electronic Submittal - Only enter the PI-7 confirmation number here 	 if submitting electronically. 
Hard-Copy Submittal - Print and complete this checklist. 

The following checklist was developed by the Texas Commission on Environmental Quality (TCEQ), Air Permits Division, to assist applicants in determining 
whether or not a facility meets all of the applicable requirements. Before claiming a specific Permit by Rule (PBR), a facility must first meet all of the 
requirements of Title 30 Texas Administrative Code & 106.4 (30 TAC § 106.4), "Requirements for Permitting by Rule." Only then can the applicant proceed 
with addressing requirements of the specific Permit by Rule being claimed. 

The use of this checklist is not mandatory; however, it is the responsibility of each applicant to show how a facility being claimed under a PBR meets the 
general requirements of 30 TAC § 106.4 and also the specific requirements of the PBR being claimed. If all PBR requirements cannot be met, a facility will 
not be allowed to operate under the PBR and an application for a construction permit may be required under 30 TAC § 116.110(a). 

Registration of a facility under a PBR can be performed by completing Form PI-7 (Registration for Permits by Rule) or Form PI-7-CERT 
(Certification and Registration for Permits by Rule). The appropriate checklist should accompany the registration form. Check the most appropriate 
answer and include any additional information in the spaces provided. If additional space is necded, plcase include an extra page and reference the question 
number. The PBR forms, tables, checklists and guidance documents are available from the TCEQ, Air Permits Division Web site at: 
www.tceg.state.tx.uslpermittini!/air/nav/air pbr.html. 

1. 30 TAC § 106.4(a)(1) &(4): Emission limits 

List emissions in tpy for each facility (add additional pages or table if needed): 
SOZ  = 	PM,, = 	VOC = 	NOX  = 	CO = 	Other H2S 	= See Table 
SOz  = 	PM,,, = 	VOC = 	NO x  = 	CO = 	Other 	 = 3-1 for 
SOz  = 	PM, O  = 	VOC = 	NO x  = 	CO = 	Other 	 = Individual 

Facilities 

Total 	1.15 	0.00 	12.81 	5.08 	10.17 	 0.02  

• Are the SO 2, PM,,, VOC, or other air contaminant emissions claimed for each facility in this PBR submittal less than ✓❑YES ❑NO 
25 tpy? 

• Are the NO x  and CO emissions claimed for each facility in this PBR submittal less than 250 tpy? ❑✓ YES ❑NO 

If the answer to both is "Yes, " continue to the question below. If the answer to either question is "No, " a PBR cannot b 
claimed. 

Has any facility at the property had public notice and opportunity for comment under 30 TAC Section 116 for a regula ❑YES ❑✓ NO 
permit or permit renewal? (This does not include public notice for voluntary emission reduction permits, grandfathere 
existing facility permits, or federal operating permits.) 

If "Yes, `skip to Section 2. If "No, " continue to the questions below. 

If the site has had no public notice, please answer the following: 
• Are the SOZ, PMIO,  VOC, or other emissions claimed for all facilities in this PBR submittal less than 25 tpy? ✓❑ YES ❑NO 
• Are the NO x  and CO emissions claimed for all facilities in this PBR submittal less than 250 tpy? ✓❑YES ❑NO 

If the answer to both questions is "Yes, " continue to .Section 2. 
If the answer to either question is "No, " a PBR cannot be claimed. A permit will be required under Chapter 116. 

2. 30 TAC § 106.4(a)(2): Nonattainment check 

Are the facilities to be claimed under this PBR located in a designated ozone nonattainment county? ❑YES ©NO 
If "Yes, "please indicate which county by checking the appropriate box to the right. 

(Marginal) - Hardin, Jefferson, and Orange counties (BPA) ❑BPA 
(Moderate) - Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty, Montgomery, and Waller counties (HGA) ❑HGA 
(Moderate) - Collin, Dallas, Denton, Ellis, Johnson, Kaufinan, Parker, Rockwall, and Tarrant counties (DFW) ❑DFW 

If "Yes, " to any of 'the above, continue to the next question. If "No, " continue to Section 3. 

TCEQ - 10149 (Revised 11/05) 106.4 Checklist for Permits by Rule General Requirements 
This form for use by facilities subject to air quality permit requirements and may be revised periodically. (APDG 4999v6) 	 Page 1 of 3 
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Permit by Rule General Applicability Checklist 30 TAC § 106.4 

Does this project trigger a nonattainment review? To determine the answer, review the information below: 
• Is the project's potential to emit (PTE) for emissions of VOC or NO x  increasing by 100 tpy or more? ❑ YES ❑NO 

PTE is the maximum capacity of a stationary source to emit any air pollutant under its worst-case physical and 
operational design unless limited by a permit, rule, or made federally enforceable by a certification. 

• Is the site an existing major nonattainment site and are the emissions of VOC or NO X  increasing by 40 tpy or more? ❑ YES ❑NO 

If needed, attach contemporaneous netting calculations per nonattainment guidance. 
Additional information can be found at: 

www.tceq.state.tx.us/permitting/air/forms/newsourcereview/tables/nsr  table8.htm1 and 
www.tceu.state.tx.usbermittine/air/nav/air docs newsource.html 

If checklist is submitted as a hard copy, attach additional pages as needed. If checklist is submitted electronically, pleas 
email attachment to the following address:  aadC&tceg.state.tx.us  

If "Yes, " to any of the above, the project is a major source or a major mod f cation and a PBR may not be used. 
A Nonattainment Permit review must be completed to authorize this project. If "No, " continue to Section 3. 

3. 30 TAC § 106.4(a)(3): Prevention of Significant Deterioration (PSD) check 

Does this project trigger a review under PSD rules? To determine the answer, review the information below: 
• Are emissions of any regulated criteria pollutant increasing by 100 tpy of any criteria pollutant at a namcd sourcc? ❑ YES ✓❑ NO 
• Are emissions of any criteria pollutant increasing by 250 tpy of any criteria pollutant at an unnamed source? ❑YES QNO 
• Are emissions increasing above significance levels at an existing major site? ❑YES ❑NO 

PSD information can be found at: 
www.tceg.state.tx.us/uermittin >?/air/forms/newsourcereview/tables/nsr table9.htm1 and 
www.tceg.state.tx.us/permittinp-/air/nav/air  docs newsource.html 

If "Yes, " to any of the above, a PBR may not be used. A PSD Permit review must be completed to authorize the project. 
If' "No, " continue to Section 4. 

4. 30 TAC § 106.4(a)(6): Federal Requirements 

• 	Will all facilities under this PBR meet applicable requirements of Title 40 Code of Federal Regulations (40 CFR) ❑ YES ❑NO 
Part 60, New Source Performance Standards (NSPS)? If "Yes," which Subparts are applicable?: ®N/A 

❑ YES ❑NO • 	Will all facilities under this PBR meet applicable requirements of 40 CFR Part 63, Hazardous Air Pollutants Maximu 
Achievable Control Technology (MACT) standards? If "Yes," which Subparts are applicable?: ®N/A 

❑YES ❑NO • 	Will all facilities under this PBR meet applicable requirements of 40 CFR Part 61, National Emissions Standards fo 
Hazardous Air Pollutants (NESHAPs)? If "Yes," which Subparts are applicable?: ©N/A 

If checklist is submitted as a hard copy, attach additional pages as needed. If checklist is submitted electronically, pleas 
email attachment to the following address: ayd( ~a tce4.state.tx.us  

If "Yes " to any of the above, please attach a discussion of'how the facilities will meet any applicable standards. 

5. 30 TAC § 106.4(a)(7): PBR prohibition check 

Are there any air permits at the site containing conditions which prohibit or restrict the use of PBRs? ❑YES QNO 

If "Yes, "PBRs may not be used or their use rnust meet the restrictions of the permit. A new permit or permit amendmen 
may be required. List permit number(s):  N/A  

f"No, " continue to Section 6. 

TCEQ - 10149 (Revised 11105) 106.4 Checktist for Permits by Rule General Requirements 
This Form for use by facilities subject to air quality permit requirements and may be revised periodically. (APDG 4999v6) 	 Page 2 of 3 
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Permit by Rule General Applicability Checklist 30 TAC § 106.4 

6. 30 TAC § 106.4(a)(8): NO x  Cap and Trade 

• 	Is the facility located in Harris, Brazoria, Chambers, Fort Bend, Galveston, Liberty, Montgomery, or Waller County? ❑YES ❑✓ NO 
If "Yes, " answer the question below_ If "No, " continue to Section 7_ 

• 	Will the proposed facility or group of facilities obtain required allowances for N0 x  if they are subject to 30 TAC ❑YES ❑NO 
Chapter 101, Subchapter H, Division 3(relating to the Mass Emissions Cap and Trade Program)? 

7. Highly Reactive Volatile Organic Compounds (HRVOC) check 

• 	Is the facility located in Harris County? If "Yes, " answer the next question. If °No, " skip to the box below. ❑YES ❑✓ NO 
• 	Will the project be constructed after June 1, 2006? If "Yes, " answer the next question. If "No, "skip to the box below. ❑YES ❑ NO 
• 	Will one or more of the following HRVOC be emitted as a part of this project? ❑YES ❑NO 

If "Yes, " complete the information below: 	 lb/hr 	)pY 
► 	1,3-butadiene 
► 	all isomers of butene (e.g., isobutene [2-methylpropene or isobutylene]) 
► 	alpha-butylene (ethylethylene) 
► 	beta-butylene (dimethylethylene, including both cis- and trans-isomers) 
► 	ethylene 
► 	propylene 

• 	Is the facility located in Brazoria, Chambers, Fort Bend, Galveston, Liberty, Montgomery, or Waller County? ❑YES ©NO 
If "Yes, " answer the next question. If °No, " the checklist is complete. 
• 	Will the project be constructed after June 1, 2006? ❑YES ❑NO 
If °Yes, " answer the next question. If "No, " the checklist is complete. 
• 	Will one or more of the following HRVOC be emitted as a part of this project? ❑YES ❑NO 

If "Yes, " complete the information below: 	 lb/hr 	1~ 

► 	ethylene 
► 	propylene 

TCEQ - 10149 (Revised 11105) 106.4 Checklist for Permits by Rule General Requirements 
This form for use by facili('ies subject to air quality permit requirements and may be revised periodically. (APDG 4999v6) 	 Page 3 of 3 
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m Oil and Gas Handling and Production Facilities 
Title 30 Texas Administrative Code § 106.352(1) 

Check the most appropriate answer and include any technical information in the spaces provided. If additional space is 
needed, please include an extra page that references this checklist. Thc forms, checklists, and guidance documents are 
available from the Texas Commission on Environmental Quality (TCEQ), Air Permits Division Web site at: 
www.tceq.texas.gov/permitting/air/permitbyrule/subchapter-o/oil_and_gas.html . If you have any questions, or need 
additional assistance, please contact the Air Permits Division at (512) 239-1250. 

The facility can register by submitting this application and any supporting documentation. Below is a checklist to ensure 
you have provided all appropriate documentation. For sites that require registration or if the company chooses to register 
the site with the TCEQ, a Core Data Form is required with this checklist. 

I. This checklist is for use by the operator to ensure a complete application. 

1. Have you included each of the following itcros in the application? 

® Process Description. 

® Plot plan or area map. 

® TCEQ Oil and Gas Emission Calculation Spreadsheet (or equivalent). 

® Detailed summary of maximum emissions estimates with supporting documentation, such as result reports from 
any emission estimation computer program. 

® Gas and Liquid analyses. If a site specific analysis is not submitted, please provide justification as to why a 
representative site was used. 

© Technical documents (manufacturer's specification sheet, operational design sheets) 

® State and Federal applicability. 

~ Core Data Form (for new sites that have never been registered with the TCEQ). 

II.  General Information and Questions/Descriptions 

1. Is the project located in one of the Barnett Shale counties and did the start of construction or ❑ Yes ❑x No 
modif cation begin on or after April 1, 2011? 

Counties included in the Barnett Shale area: Archer, Bosque, Clay, Comanche, Cooke, Coryell, 
Dallas, Denton, Eastland, Ellis, Erath, Hill, Hood, Jack, Johnson, Montague, Palo Pinto, Parker, 
Shackelford, Stephens, Somervell, Tarrant, and Wise counties. 

For what is considered start of construction see: 
www.tceq. texas.gov/assets/public/permitting/ai  r/Gui dance/NewSourceReview/factsheet- 
const.pdf 

If "Yes,"do not complete this checklist. The project is subject to the requirements of 
§106.352(a)-(k). Additional information for Barnett Shale area projects can be found at: 
www.tceq.texas.gov/permitting/air/permitbyrule/subchapter-o/oil  and gas.html. 

F Are the total site-wide emissions from all facilities claimed under § 106.352 less than 25 tpy ❑u Yes ❑ No 
VOC, 250 tpy NOx, 250 tpy CO, and 25 tpy SO z? 

TCEQ — 10128 (Revised 01/12) 106.352(1) Registration Checklist 
This form is for use by facilities subject to air quality permit requirement and 
may be revised periodically. (APDG 5026v7) 
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Alk- Oil and Gas Handling and Production Facilities 
Title 30 Texas Administrative Code § 106.352(1) 

H. General Information and Questions/Descriptions (continued) 

3. Does any facility at the site handle a stream with more than 24 ppm hydrogen sulfide (1-1 2 S)? 0 Yes ❑ No 
If "Yes, " answer the following questions. 

4. Are there flares, engines, or turbines at the site? © Yes ❑ No 

If "Yes, " attach supporting documentation to demonstrate compliance with the requirements. 

Additional information and checklists can be found at: 
§ 106. 492 Flares: 
www.tceq.texas.gov/permitting/air/permitbyrule/subchapter-v/flares.html  
§106.512 Stationary Engines and turbines: 
www.tceq.texas.gov/permitting/air/permitbyrule/subchapter-w/stationary_eng_turb.html  

5. Does any facility at the site handle a stream with more than 24 ppm hydrogen sulfide (H Z S)? ❑x Yes ❑ No 

If "Yes,"answer the following questions. Registration is required prior to the start of 
operation. 
If "No, " skip questions 6 through 8. 

6. Indicate the actual distance from the nearest emissions point to the nearest offsite receptor.  >4700 	feet 

An offsite receptor includes any recreational area, residence, or other structure not occupied or 
used solely by the owner or operator of the facility. A facility handling sour gas must be located 
at least 1/4 mile from the nearest offsite receptor. 

7. Indicate the total actual emission rate of sulfur compounds, excluding sulfur oxides, from all  0.0608 	lb/hr 
vents. 

8. Does the height of all vents at thc site cmitting sulfur compounds meet the minimum required  >20 	feet 
height based on the 1-1 2 S emission rate in 106.352(1)(4)? 

Note: Truck loading and fugitive sources are not considered vents. 

Recordkeeoing: To demonstrate compliance with the requirements of the PBR, sufficient records must be maintained at 
all times. The records must be made available immediately upon request to the commission or any air pollution control 
program having jurisdiction. If you have any questions about the recordkeeping requirements, contact the Air Permits 
Division or the Air Program in the TCEQ Regional Office for the region in which the site is located. 

TCEQ— 10128 (Revised 02/12) 106.352(I) Registration Checklist 
This form is for use by facilities subject to air quality permit requirement and 
may be revised periodically. (APDG 5026v7) 
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FMI 	 Exemption §106.492 Checklist 
~ 	 (Previously Standard Exemption 80) 
ti  
TCEQ 	 Smokeless Gas Flares 

YOU MUST SUBMIT A PI-7 WITH REOUIRED ATTACHMENTS BEFORE CONSTRUCTION OR 
OPERATION IF THE GAS BURNED IN THE FLARE HAS A SULFUR OR CHLORINE CONCENTRATION 
GREATER THAN 24 PPMV. 
The following checklist is designed to help you confirm that you meet Exemption § 106.492, previously standard exemption 
80, requirements. Any "no" answers indicate that the claim of exemption mav not meet all requirements for the use 
of Exemption §106.492, previously standard exemption 80. If you do not meet all the requirements, you may alter the 
project design/operation in such a way that all the requircments of the exemption are met, or obtain a construction permit. 

S 	NO 	NA DESCRIPTION 
Have you included a description of how this exemption claim meets the general rule for the usc of 
exemptions (§ 106.4 checklist is available)? 
Is the flare equipped with a tip designed to provide good mixing with air, flame stability and a tip 
velocity less than 60 ft/sec for gases having a lower heating value less than 1,000 BTU/ft 3 , or less 
than 400 ft/sec for gases with a LHV greater than 1,000 BTU/ft'? Attach a description including 
BTU content and tip velocity (Table 8 is available). 
Is the flare equipped with a continuously burning pilot or other automatic ignition system that assures 
gas ignition whenever vents are directed to the flare? Attach a description of the system. 
If the flare emits more than 44/hr of reduced sulfur compounds, excluding sulfur oxides, is it 
equipped with an alarm system that immediately notifies appropriate personnel when the ignition 
system ceases functioning? Attach a description of the system. 
If the flare emits less than 4#/hr of reduced sulfur compounds and is not equipped with an alarm 
system, does the stack height meet the requirements of condition (d) of § 106.352, previously standard 
exemption STDX 66? Required height: 30. Actual height  30 . 
If the flare burns gases containing more than 24 ppmv of sulfur, chlorine or compounds containing 
either element, is it located at least 1/4 mile from any recreational area, residence, or other structure 
not occupied or used solely by the owner or operator of the flare or owner of the property where the 
flare is located? Attach a scaled map. 
If the flare emits HCI, does the heat release (BTU/hr based on lower heating value) equal or exceed 
2.73 x 10E5 x HCl emission rate(lb/hr)? Attach calculations. 
If the flare emits S02, does the heat release (BTU/hr based on lower heating value) equal or exceed 
0.53 x 10E5 x S02 emission rate (lb/hr)? Attach calculations. 
Will you limit the flare to burning only combustible mixtures of gases containing only carbon, 
hydrogen, nitrogen, oxygen, sulfur, chlorine, or compounds derived from these elements? 
Will the gas mixture always have a net or lower heating value of at least 200 BTU/ft3 prior to 

V/ 	_ 	_ 
addition of air? 
Do you understand and will you ensure that liquids shall never be burned in the flare? 

TCEQ 10145 IRevised 10/041 106-492ck1 - Permits by Rule Smokeless Gas Flare 106.492 
Checklist This form is for use by sources subject to air quality 
permit requirements and may be revised periodically. JAPDG 500001 
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SUBCIiAPTER A: GENERAL REQUIREMENTS 
§§io6.i, io6.2, io6.4, io6.6, io6.8, io6.13 

Effective May 15, 2011  

§io6.1. Purpose. 

This chapter identifies certain types of facilities or changes within facilities which 
the commission has determined will not make a significant contribution of air 
contaminants to the atmosphere pursuant to the Texas Health and Safety Code, the 
Texas Clean Air Act (TCAA), §382.057 and §382.05196. 

Adopted August 9, 2000 	 Effective September 4, 2000 

§io6.2. Applicability. 

This chapter applies to certain types of facilities or changes within facilities listed 
in this chapter where construction is commenced on or after the effective date of the 
relevant permit by rule. 

Adopted August 9, 2000 	 Effective September 4, 2000 

§io6.4. Requirements for Permitting by Rule. 

(a) To qualify for a permit by rule, the following general requirements must be 
met. 

(1) Total actual emissions authorized under permit by rule from the facility 
shall not exceed 250 tons per year (tpy) of carbon monoxide (CO) or nitrogen oxides 
(NOx); or 25 tpy of volatile organic compounds (VOC) or sulfur dioxide (SO2) or 
inhalable particulate matter (PM); or 15 tpy of particulate matter with diameters of lo 
microns or less (PM lo); or io tpy of particulate matter with diameters of 2.5 microns or 
less (PM2. 5 ); or 25 tpy of any other air contaminant except carbon dioxide, water, 
nitrogen, methane, ethane, hydrogen, and oxygen. 

(2) Any facility or group of facilities, which constitutes a new major 
stationary source, as defined in §116.12 of this title (relating to Nonattainment and 
Prevention of Significant Deterioration Review Definitions), or any modification which 
constitutes a major modification, as defined in §116.12 of this title, under the new source 
review requirements of the Federal Clean Air Act (FCAA), Part D(Nonattainment) as 
amended by the FCAA Amendments of i99o, and regulations promulgated thereunder, 
must meet the permitting requirements of Chapter 116, Subchapter B of this title 
(relating to New Source Review Permits) and cannot qualify for a permit by rule under 
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this chapter. Persons claiming a permit by rule under this chapter should see the 
requirements of §116.150 of this title (relating to New Major Source or Major 
Modification in Ozone Nonattainment Areas) to ensure that any applicable netting 
requirements have been satisfied. 

(3) Any facility or group of facilities, which constitutes a new major 
stationary source, as defined in 40 Code of Federal Regulations (CFR) §52.21, or any 
change which constitutes a major modification, as defined in 40 CFR §52.21, under the 
new source review requirements of the FCAA, Part C(Prevention of Significant 
Deterioration) as amended by the FCAA Amendments of i99o, and regulations 
promulgated thereunder, must meet the permitting requirements of Chapter 116, 
Subchapter B of this title and cannot qualify for a permit by rule under this chapter. 

(4) Unless at least one facility at an account has been subject to public 
notification and comment as required in Chapter 116, Subchapter B or Subchapter p of 
this title (relating to New Source Review Permits or Permit Renewals), total actual 
emissions from all facilities permitted by rule at an account shall not exceed 250 tpy of 
CO or NOx; or 25 tpy of VOC or S02 or PM ; or 15 tpy of PMIo; or io tpy of PM2.5; or 25 
tpy of any other air contaminant except carbon dioxide, water, nitrogen, methane, 
ethane, hydrogen, and oxygen. 

(5) Construction or modification of a facility commenced on or after the 
effective date of a revision of this section or the effective date of a revision to a specific 
permit by rule in this chapter must meet the revised requirements to qualify for a permit 
by rule. 

(6) A facility shall comply with all applicable provisions of the FCAA, §iii 
(Federal New Source Performance Standards) and §112 (Hazardous Air Pollutants), and 
the new source review requirements of the FCAA, Part C and Part D and regulations 
promulgated thereunder. 

(7) There are no permits under the same commission account number that 
contain a condition or conditions precluding the use of a permit by rule under this 
chapter. 

(8) The proposed facility or group of facilities shall obtain allowances for 
NOx if they are subject to Chapter 1o1, Subchapter H, Division 3 of this title (relating to 
Mass Emissions Cap and Trade Program). 

(b) No person shall circumvent by artificial limitations the requirements of 
§116.iio of this title (relating to Applicability). 
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(c) The emissions from the facility shall comply with all rules and regulations of 
the commission and with the intent of the Texas Clean Air Act (TCAA), including 
protection of health and property of the public, and all emissions control equipment 
shall be maintained in good condition and operated properly during operation of the 
facility. 

(d) Facilities permitted by rule under this chapter are not exempted from any 
permits or registrations required by local air pollution control agencies. Any such 
requirements must be in accordance with TCAA, §382.113 and any other applicable law. 

Adopted Apri12o,2oii 	 Effective May 15, 2011 

§io6.6. Registration of Emissions. 

(a) An owner or operator may certify and register the maximum emission rates 
from facilities permitted by rule under this chapter in order to establish federally- 
enforceable allowable emission rates which are below the emission limitations in §io6.4 
of this title (relating to Requirements for Permitting by Rule). 

(b) All representations with regard to construction plans, operating procedures, 
and maximum emission rates in any certified registration under this section become 
conditions upon which the facility permitted by rule shall be constructed and operated. 

(c) It shall be unlawful for any person to vary from such representation if the 
change will cause a change in the method of control of emissions, the character of the 
emissions, or will result in an increase in the discharge of the various emissions, unless 
the certified registration is first revised. 

(d) The certified registration must include documentation of the basis of 
emission estimates and a written statement by the registrant certifying that the 
maximum emission rates listed on the registration reflect the reasonably anticipated 
maximums for operation of the facility. 

(e) Certified registrations used to demonstrate that Chapter 122 of this title 
(relating to Federal Operating Permits) does not apply to a source shall be submitted on 
the required form to the executive director; to the appropriate commission regional 
office; and to all local air pollution control agencies having jurisdiction over the site. 

(t) Certified registrations established prior to the effective date of this rule 
shall be submitted on or before February 3, 2003. 

(2) Certified registrations established on or after the effective date of this 
rule shall be submitted no later than the date of operation. 
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SUBCHAPTER O: OIL AND GAS 
§§io6.351 - io6 .355 

Effective February 27, 2011 

§1o6.351. Salt Water Disposal (Petroleum). 

Salt water disposal facilities used to handle aqueous liquid wastes from 
petroleum production operations and water injection facilities are permitted by rule, 
provided that the following conditions of this section are met. 

(i) Any facility processing salt water which emits a sour gas shall be 
located at least 1/4 mile from any recreational area or residence or other structure not 
occupied or used solely by the owner or operator of the facility or the owner of the 
property upon which the facility is located. 

(2) Any open storage of salt water shall be operated in such a manner as to 
prevent the occurrence of a nuisance condition off-property. 

(3) All plant roads and truck loading and unloading areas must be 
operated and/or maintained as necessary to prevent dust emissions from the property 
which would cause or contribute to a nuisance condition. Appropriate operating 
activities may include reduction of speed of vehicles, use of alternate routes, and 
covering of dust-producing loads being hauled. Appropriate maintenance activities may 
include watering, treatment with dust suppressant chemicals, oiling, paving, and 
cleaning dust-producing surfaces. 

(4) Before construction of the facility begins under this section, 
registration of the permit by rule shall be submitted to the commission's Office of 
Permitting, Remediation, and Registration in Austin using Form PI-7, unless one of the 
following exceptions applies: 

(A) all delivery of salt water to the site takes place through enclosed 
hoses or lines, and all storage and handling of salt water takes place in enclosed 
conduits, vessels, and storage, so that the salt water is not exposed to the atmosphere; or 

(B) delivery of salt water from outside a site to all facilities at a site 
in any calendar day does not exceed 540,000 gallons. 

Adopted August 9, 2000 	 Effective September 4, 2000 

§io6.352. Oil and Gas Handling and Production Facilities. 
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(a) Applicability. This section applies to all stationary facilities, or groups of 
facilities, at a site which handle gases and liquids associated with the production, 
conditioning, processing, and pipeline transfer of fluids or gases found in geologic 
formations on or beneath the earth's surface including, but not limited to, crude oil, 
natural gas, condensate, and produced water with the following conditions: 

(i) The requirements in subsections (a) -(k) of this section are applicable 
only for new projects and related facilities located in the Barnett Shale (Archer, Bosque, 
Clay, Comanche, Cooke, Coryell, Dallas, Denton, Eastland, Ellis, Erath, Hill, Hood, Jack, 
Johnson, Montague, Palo Pinto, Parker, Shackelford, Stephens, Somervell, Tarrant, and 
Wise Counties) on or after April 1, 2o11. For all other new projects and related facilities 
in all other counties of the state, subsection (1) of this section is applicable. 

(2) Only one Oil and Gas Handling and Production Facilities permit by 
rule (PBR) for an oil and gas site (OGS) may be claimed or registered for each 
combination of dependent facilities and authorizes all facilities in sweet or sour service. 
This section may not be used if operationally dependent facilities are authorized by the 
Air Quality Standard Permit for Oil and Gas Sites, or a permit under §116.111 of this title 
(relating to General Application). Existing authorized facilities, or groups of facilities, at 
an OGS under this section which are not changing certified character or quantity of 
emissions must only meet subsections (i) and (k) of this section (protectiveness review 
and planned maintenance, startup, and shutdown (MSS) requirements) and otherwise 
retain their existing authorization. Except for planned MSS activities which must meet 
the requirements of subsection (i) of this section, any combination of dependent 
facilities with a permit under §116.111 of this title cannot also claim this section for any 
new facility, or changes to an existing facility, which handles (or is related to the 
processing of) crude oil, condensate, natural gas, or any other petroleum raw material, 
product, or by-product. 

(3) This section does not relieve the owner or operator from complying 
with any other applicable provision of the Texas Health and Safety Code, Texas Water 
Code, rules of the Texas Commission on Environmental Quality (TCEQ), or any 
additional local, state, or federal laws or regulations. Emissions that exceed the limits in 
this section are not authorized and are violations. 

(4) Emissions from upsets, emergencies, or malfunctions are not 
authorized by this section. This section does not regulate methane, ethane, or carbon 
dioxide. 

(b) Definitions and Scope. 
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(ii) Values in Tables 2- 5F in subsection (m) of this section 
may be used with linear interpolation between height and distance points. A distance of 
less than 50 feet or greater than 5,500 feet may not be used. Release heights may not be 
extrapolated beyond the limits of any table and instead the minimum or maximum 
height will be used. If distances and release heights are not interpolated, the next lowest 
height and lesser distances shall be used for determination of maximum acceptable 
emissions. All facilities exempted from the distance to the property line restriction in 
subsection (e)(2) of this section must use 50 feet as the distance to the properry line for 
those ambient standards based on property line. 

(B) Screening Modeling. A screening model may be used to 
demonstrate acceptable emissions from an OGS under this section if all of the 
parameters in the screening modeling protocol provided by the commission are met. 

(C) Dispersion Modeling. A refined dispersion model may be used 
to demonstrate acceptable emissions from an OGS under this section if all of the 
parameters in the refined dispersion modeling protocol provided by the commission are 
met. 

(1) The requirements in this subsection are applicable to new and modified 
facilities except those specified in subsection (a)(i) of this section. Any oil or gas 
production facility, carbon dioxide separation facility, or oil or gas pipeline facility 
consisting of one or more tanks, separators, dehydration units, free water knockouts, 
gunbarrels, heater treaters, natural gas liquids recovery units, or gas sweetening and 
other gas conditioning facilities, including sulfur recovery units at facilities conditioning 
produced gas containing less than two long tons per day of sulfur compounds as sulfur 
are permitted by rule, provided that the following conditions of this subsection are met. 
This subsection applies only to those facilities named which handle gases and liquids 
associated with the production, conditioning, processing, and pipeline transfer of fluids 
found in geologic formations beneath the earth's surface. 

(i) Compressors and flares shall meet the requirements of §1o6.492 and 
§1o6.512 of this title (relating to Flares; and Stationary Engines and Turbines, 
respectively). Oil and gas facilities which are authorized under historical standard 
exemptions and remain unchanged maintain that authorization and the remainder of 
this subsection does not apply. 

(2) Total emissions, including process fugitives, combustion unit stacks, 
separator, or other process vents, tank vents, and loading emissions from all such 
facilities constructed at a site under this subsection shall not exceed 25 tpy each of S02, 
all other sulfur compounds combined, or all VOCs combined; and 250 tpy each of NOx 
and CO. Emissions of VOC and sulfur compounds other than S02 must include gas lost 
by equilibrium flash as well as gas lost by conventional evaporation. 
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(3) Total emissions of sulfur compounds, excluding sulfur oxides, from all 
vents shall not exceed 4.0 pounds per hour (lb/hr) and the height of each vent emitting 
sulfur compounds shall meet the following requirements, except in no case shall the 
height be less than 20 feet, where the total emission rate as 1-12S, lb/hr, and minimum 
vent height (feet), and other values may be interpolated: 

(A) 0.27 lb/hr at 20 feet; 

(B) o.6o lb/hr at 30 feet; 

(C) 1.941b/hr at 5o feet; 

(D) 3.00 lb/hr at 6o feet; and 

(E) 4.00 lb/hr at 68 feet. 

(4) Before operation begins, facilities handling sour gas shall be registered 
with the commission's Office of Permitting and Registration in Austin using Form PI-7 
along with supporting documentation that all requirements of this subsection will be 
met. For facilities constructed under §1o6.353  of this title (relating to Temporary Oil 
and Gas Facilities), the registration is required before operation under this subsection 
can begin. If the facilities cannot meet this subsection, a permit under Chapter 116 of 
this title (relating to Control of Air Pollution by Permits for New Construction or 
Modification) is required prior to continuing operation of the facilities. 

(m) The following tables shall be used as required in this section. 

Figure: 3o TAC §io6.352(m) 

Table i Emission Impact Tables Limits and Descriptions 

Topic Description Details 
Variables EMAX xouxLY the maximum acceptable hourly (lb/hr) emissions 

for a s ecific air contaminant 
EmAx ANNuaL the maximum acceptable annual (tpy) emissions 

for a s ecific air contaminant 
P ambient air standard for a specific air contaminant 

( 	 m3  ) 
ESL current published effects screening level for a 

s ecific air contaminant ( 	 m3) 

5-7 

EFSCOP00005582 



Texas Commission on Environmental Quality 
	

Page 3 
Chapter 106 - Exemptions from Permitting 

(NSPS), Subpart CCCC, Standards of Performance for Commercial and Industrial Solid Waste 
Incineration Units, for Which Construction Is Commenced After November 30, 1999 or for Which 
Modification or Reconstruction Is Commenced on or After June 1, 2001 (as published in the December 
1, 2000 issue of the Federal Register); or 40 CFR Part 60, Subpart DDDD, Emission Guidelines and 
Compliance Times for Commercial and Industrial Solid Waste Incineration Units, that Commenced 
Construction On or Before November 30, 1999 (as published in the December 1, 2000 issue of the 
Federal Register). If determined to be applicable, commercial and industrial solid waste incinerators 
must demonstrate compliance with these federal regulations, including initial stack sampling, opacity 
readings, reporting, and recordkeeping. 

(C) State air regulations. Upon the request of the executive director, a 
designated representative of the commission, or a local air pollution control agency having jurisdiction 
over the site, compliance with § 111.121 and § 111.125 of this title (relating to Single-, Dual-, and 
Multiple-Chamber Incinerators; and Testing Requirements) must be demonstrated. 

(4) Monitoring. Incinerator operators/owners shall install, calibrate, maintain, and 
operate a monitoring device that continuously measures and records the temperature of the exhaust gas 
of the incinerator, in addition to any monitoring required by an appropriate NSPS subpart. 

(5) Recordkeeping. Records must be kept of the type and amount of waste 
charged/burned; type and amount of fuel usage, including sulfur content for fuel oil; monitoring and 
testing results; hours of operation; and routine maintenance of abatement systems sufficient to 
demonstrate each of the requirements listed previously are met. Such records must be retained for a 
minimum rolling two-year period and comply with §106.8 of this title (relating to Recordkeeping). 

Adopted June 9, 2004 
	

Effective June 30, 2004 

§106.492. Flares. 

Smokeless gas flares which meet the following conditions of this section are permitted by rule: 

(1) design requirements. 

(A) The flare shall be equipped with a flare tip designed to provide good 
mixing with air, flame stability, and a tip velocity less than 60 feet per second (ft/sec) for gases having 
a lower heating value less than 1,000 British thermal units per cubic foot (Btu/ft 3) or a tip velocity less 
than 400 ft/sec for gases having a lower heating value greater than 1,000 Btu/ft 3 . 

(B) The flare shall be equipped with a continuously burning pilot or other 
automatic ignition system that assures gas ignition and provides immediate notification of appropriate 
personnel when the ignition system ceases to function. A gas flare which emits no more than 4.0 
pounds per hour (]b/hr) of reduced sulfur compounds, excluding sulfur oxides, is exempted from the 
immediate notification requirement, provided the emission point height meets the requirements of 
§106.352(4) of this title (relating to Oil and Gas Production Facilities). 
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(C) A flare which burns gases containing more than 24 parts per million by 
volume (ppmv) of sulfur, chlorine, or compounds containing either element shall be located at least 1/4 
mile from any recreational area or residence or other structure not occupied or used solely by the owner 
or operator of the flare or the owner of thc property upon which the flare is located. 

(D) The heat release of a flare which emits sulfur dioxide (SO Z) or hydrogen 
chloride (HCl) shall be greater than or equal to the following values: 

For HCl 	Q 	= 	2.73 X 105  X HCl 

For SOz 	Q 	= 	0.53 X 105  X SOZ  

Where Q 	= 	heat release, British thermal units per hour, based on 
lower heating value 

HCl 	= 	HCl emission rate, lb/hr 

SOZ 	= 	SOZ  emission rate, lb/hr 

(2) operational conditions. 

(A) The flare shall burn a combustible mixture of gases containing only 
carbon, hydrogen, nitrogen, oxygen, sulfur, chlorine, or compounds derived from these elements. 
When the gas stream to be burned has a net or lower heating value of more than 200 Btu/ft 3  prior to the 
addition of air, it may be considered combustible. 

(B) A flare which burns gases containing more than 24 ppmv of sulfur, 
chlorine, or compounds containing either element shall be registered with the commission's Office of 
Permitting, Remediation, and Registration in Austin using Form PI-7 prior to construction of a new 
flare or prior to the use of an existing tlare for the new service. 

(C) Under no circumstances shall liquids be burned in the flare. 

Adopted August 9, 2000 	 Effective September 4, 2000 

§106.494. Pathological Waste Incinerators. 

(a) Definitions. The following words and terms, when used in this section, shall have the 
following meanings, unless the context clearly indicates otherwise. 

(1) Pathological waste (as delined in 25 TAC §1.132 (relating to Definitions)) - 
Includes, but is not limited to: 
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Flare Emission Factors 
The usual flare destruction efficiencies and emission factors are provided 
in Table 4. The high-Btu waste streams referred to in the table have a heating value 
greater than 1,000 Btu/scf 

Flare Destruction Efficiencies 
Claims for destruction efficiencies greater than those listed in Table 4 will be 
considered on a case-by-case basis. The applicant may make one of the three 
following demonstrations to justify the higher destruction efficiency: (1) general 
method, (2) 99.5 percent justification, or (3) flare stack sampling. 

Table 4. Flare Factors 

Waste Stream Destruction/Removal Efficienc 	DRE 

vOC 98 percent (generic) 

99 percent for compounds containing no more than 3 carbons that 
contain no elements other than carbon and hydrogen in addition to the 
following compounds: methanol, ethanol, propanol, ethylene oxide and 
propylene oxide 

Hz S 98 percent 

NH, case by case 

CO case by case 

Air Contaminants Emission Factors 

thermal NOx  steam-assist: 	high Btu 	0.0485 lb/MMBtu 
low Btu 	0.068 lb/MMBtu 

other: 	high Btu 	0.138 lb/MMBtu 
low Btu 	0.0641 lb/MMBtu 

fuel NOx  NO, is 0.5 wt percent of inlet NH 3 , other fuels case by case 

CO steam-assist: 	high Btu 	0.3503 ]b/MMBtu 
low Btu 	0.3465 lb/MMBtu 

other: 	high Btu 	0.2755 ]b/MMBtu 
low Btu 	0.5496 lb/MMBtu 

none, required to be smokeless I PM 

SO, 100 percent S in fuel to SO 

16 
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TABLE 1.4-2. EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE GASES 
FROM NATURAL GAS COMBUSTIONa 

Pollutant 
Emission Factor 

(lb/10' scf) Emission Factor Rating 

COzb  120,000 A 

Lead 0.0005 D 

N20 (Uncontrolled) 2.2 E 

NZO (Controlled-low-NO X  burner) 0.64 E 

PM (Total)° 7.6 D 

PM (Condensable)° 5.7 D 

PM (Filterable)° 1.9 B 

SOZd  0.6 A 

TOC 11 B 

Methane 2.3 B 

VOC 5.5 C 

a Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data 
are for all natural gas combustion sources. To convert from lb/10' scf to kg/lO fi  m3 , multiply by 16. To 
convert from lb/106  scf to lb/MMBtu, divide by 1,020. The emission factors in this table may be 
converted to other natural gas heating values by multiplying the given emission factor by the ratio of the 
specified heating value to this average heating value. TOC = Total Organic Compounds. 
VOC = Volatile Organic Compounds. 

e  Based on approximately 100% conversion of fucl carbon to CO z . COz [lb/106  sefJ =(3.67) (CON) 
(C)(D), where CON = fractional conversion of fuel carbon to CO z , C= carbon content of fuel by weight 
(0.76), and D= density of fuel, 4.2x104 1b/106  scf. 

` All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter. 
Therefore, the PM emission factors presented here may be used to estimate PM,,, PM z 5  or PM, 
emissions. Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the 
particulate matter collccted using EPA Method 202 (or equivalent). Filterable PM is the particulate 
matter collected on, or prior to, the filter of an EPA Method 5(or equivalent) sampling train. 

d  Based on 100% convcrsion of fuel sulfur to SO Z . 

Assumes sulfur content is natural gas of 2,000 grains/10 6  scf. The SOZ  emission factor in this table can 
be converted to other natural gas sulfur contents by multiplying the SO Z  emission factor by the ratio of 
the site-specific sulfur content (grains/10' scf) to 2,000 grains/10 6  scf. 

1.4-6 
	

EMISSION FACTORS 
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Table Notes: All factors are in units of (lb/hr)/component. 

1. Monitoring must occur at a leak defnution of 500 ppmv. No additional control credit can be 

applied to these factors. Emission factors are from EOIC Fugitive Emission Study, 

Summer 1988. 

2. Monitoring must occur at a leak defuution of 50 ppmv. No additional control credit can be 

applied to these factors. Emission factors are from Phosgene Panel Study, Summer 1988. 

3. Monitoring must occur at a leak definition of 100 ppmv. No additional control credit can be 

applied to these factors. Emission factors are from Randall, J. L., et al., Radian Corporation. 

Fugitive Emissions from the 1,3-butadiene Production Industry: A Field Study. Final Report. 

Prepared for the 1,3-Butadiene Panel of the Chemical Manufacturers Association. Apri11989. 

4. Control credit is included in the factor; no additional control credit can be applied to these 

factors. Monthly AVO inspection required. 

5. Factors give the total organic compound emission rate. Multiply by the weight percent of 

non-methane, non-ethane organics to get the VOC emission rate. 

6. Factors are taken from EPA Document EPA-453/R-95-017, November 1995, Page 2-13. 

7. The 28 Series quarterly LDAR programs require open-ended lines to equipped with a cap, blind 

flange, plug, or a second valve. If so equipped, open-ended lines may be given a 100% control 

credit. 

8. Emission factor for Sampling Connections is in terms of pounds per hour per sample taken. 

Draft Page 50 of 55 
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9. 	For Petroleum Marketing Ternunals"Othei" includes any component excluding fittings, pumps, 

and valves. For Oil and Gas Production Operations, "Other" includes diaphragms, dump arms, 

hatches, instruments, meters, polished rods, and vents. 

10. 	No Heavy Oil - Pump factor was derived during the API study. The factor is the SOCMI 

without C, Heavy Liquid - Pump factor with a 93% reduction credit for the physical inspection. 

Draft Page 51 of 55 
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Tank Truck Loading of Crude Oil or Condensate 

Scope: Tank Truck Loading activities at loading terminals 

The transportation and marketing of petroleum liquids involve many distinct operations, each of 
which represents a potential source of evaporation loss. Crude oil or condensate is transported 
from oil and gas sites to a refinery or other refining operations by tankers, barges, rail tank cars, 
tank trucks, and pipelines. 

Loading losses are the primary source of evaporative emissions from rail tank car, tank truck, 
and marine vessel operations (for marine loading please review Marine Loading of Crude Oil 
and Condensate Guidance Document). Loading losses occur as organic vapors in "empty" cargo 
tanks are displaced to the atmosphere by the liquid being loaded into the tanks. These vapors are 
a composite of (1) vapors formed in the empty tank by evaporation of residual product from 
previous loads, (2) vapors transferred to the tank in vapor balance systems as product is being 
unloaded, and (3) vapors generated in the tank as the new product is being loaded. The quantity 
of evaporative losses from loading operations is, therefore, a function of the following 
parameters: 

• 	Physical and chemical characteristics of the previous cargo; 

• 	Method of unloading the previous cargo; 

• 	Operations to transport the empty carrier to a loading terminal; 

• 	Method of loading the new cargo; and 

• 	Physical and chemical characteristics of the new cargo. 

Tank truck loading operations can be divided into three general categories: A) atmospheric 
trucks, B) pressure trucks used in atmospheric service, and C) pressure trucks. The type of 
connection that is used in the loading procedure will be considered to determine the collection 
efficiency. "Quick connects" are clamp type connections that are not bolted or flanged. "Quick 
connects" can be used with atmospheric trucks. Hard-piped connections are bolted or flanged to 
the receiving vessel. Hard-piped connections should be used with pressure trucks to achieve its 
maximum collection efficiency. Atmospheric trucks must be leak checked according to NSPS 
Subpart XX to achieve its maximum collection efficiency. 

Tank Truck Loading Authorizations 

All stationary facilities, or groups of facilities, at a site which handle gases and liquids associated 
with the production, conditioning, processing, and pipeline transfer of fluids or gases found in 
geologic formations on or beneath the eartll's surface including, but not limited to, crude oil, 
natural gas, condensate, and produced water that satisfy the general conditions of Title 30, Texas 
Administrative Code (30 TAC), Section 106.4, and the spccific conditions of 30 TAC Section 
106.352 are permitted by rule. The commission also has available rule language in an 
easy-to-read format for the permit by rule. 

For all new projects and dependent facilities not located in the Barnett Shale counties, the current 
106.352 subsection (1) is applicable, which contains the previous requirements of 106.352. 

This form is for use by facilities subject to air quality permit requirements and may be 
revised periodically. Tank Truck Loading of Crude Oil or Condensate (Revised 02112) 	 Page 1 of 4 
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For projects located in one of the Barnett Shale counties which are constructed or modified on or 
after April 1, 2011 subsections (a)-(k) apply. 

Other permit by rules which may be used for tank truck loading but are not commonly seen are 
106.261, 106.262, 106.472, and 106.473. 

If a site does not qualify for a PBR, it may be authorized by a standard permit. Sites constructed 
prior to April 1, 2011 may be authorized using the Oil and Gas Standard Permit (30 TAC 
116.620, effective January 11, 2000). For sites in one of the Barnett Shale counties constructed 
or modified on or after April 1, 2011, the site is subject to the requirements of the Air Quality 
Standard Permit for Oil and Gas Handling and Production Facilities. 

Emission Calculations 

Loading calculations are listed in AP-42, Chapter 5, Section 5.2: Transportation and Marketing 
of Petroleum Liquids. 

Submerged tank truck loading is the minimum level of control required. The two types of 
submerge loading are the submerged fill pipe method and the bottom loading method. In the 
submerged fill pipe method, the fill pipe extends almost to the bottom of the cargo tank. In the 
bottom loading method, a permanent fill pipe is attached to the cargo tank bottom. During most 
of submerged loading by both methods, the fill pipe opening is below the liquid surface level. 
Liquid turbulence is controlled significantly during submerged loading, resulting in much lower 
vapor generation than encountered during splash loading. 

The saturation factor, S, represents the expelled vapor's fractional approach to saturation, and it 
accounts for the variations observed in emission rates from the different unloading and loading 
methods. The loading calculation requires the use of a Saturation Factor (S factor) listed in 
Table 5.2-1, Saturation (S) Factors for Calculating Petroleum Liquid Loading Losses. 

Submerged loading: dedicated normal service, S factor = 0.6 

The S factor of 0.6 should be used if the tank truck is in "dedicated normal service". Dedicated 
normal service means the tank truck is used to transport only one product or products with 
similar characteristics (petroleum products with similar API gravity, molecular weight, vapor 
pressure). 

Submerged Loadiniz: dedicated vapor balance, S factor = 1.0 

The S factor of 1.0 should be used if the loading vapors are returned back to the tank truck when 
it is unloaded to a storage tank or other vessel. 

Emissions from loading petroleum liquid can be estimated using the following expression: 

Where: 

LL = 12.46 SPM 
T 

- LL=loading loss, pounds per 1000 gallons (lb/103 gal) of liquid loaded 

- S= a saturation factor (see Table 5.2-1) 

This form is for use by facilities subject to air quality permit requirements and may be 
revised periodically. Tank Truck Loading of Crude Oil or Condensate (Revised 02/12) 	 Page 2 of 4 
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- P= true vapor pressure of liquid loaded, pounds per square inch absolute (psia) 
(see Section 7.1, "Organic Liquid Storage Tanks") 

- M= molecular weight of vapors, pounds per pound-mole (lb/lb-mole) 
(see Section 7.1, "Organic Liquid Storage Tanks") 

- T= temperature of bulk liquid loaded, °R (°F + 460) 

Emissions are broken down into short-term emissions (lb/hr) and annual emissions (tons/year). 
Short-term emissions should be estimated by using the maximum expected vapor pressure and 
temperature of the compound being loaded and the maximum cxpccted pumping rate being used 
to fill the container (loading tank truck). Annual emissions should be estimated by using the 
average annual temperature and corresponding vapor pressure of the compound and the expected 
annual throughput of the compound. 

CapturelCollection techniques and efficiency 

The overall reduction efficiency should account for the capture efficiency of the collection 
system as well as both the control efficiency and any downtime of the control device. Measures 
to reduce loading emissions include selection of alternate loading methods and application of 
vapor recovery equipment. 

Please note,not all of the displaced vapors reach the control device, because of leakage from both 
the tank truck and collection system. The collection efficiency should be assumed to be 98.7 
percent for tanker trucks passing an annual leak test per EPA standards. A collection efficiency 
of 70 percent should be assumed for trucks which are not leak tested. 

70% capture/collection efficiency if not leak tested 

98.7% capture/collection efficiency if leak tested based on EPA standards (NSPS 
Subpart XX) 

100% capture/collection efficiency if a blower system is installed which will produce 
a vacuum in the tank truck during all loading operations. A pressure/vacuum gauge 
shall be installed on the suction side of the loading rack blower system adjacent to the 
truck being loaded to verify a vacuum in that vessel. Loading shall not occur unless 
there is a vacuum of at least 1.5 inch water column being maintained by the vacuum- 
assist vapor collection system when loading trucks. The vacuum shall be recorded 
every 15 minutes during loading. 

Uncollected Loading Emissions 

Uncollected loading emissions are referred to as loading fugitives and are listed as a separate 
emission point or source. Uncollected loading emissions (LLF) can be estimated using the 
following expression: 

LLF  = (Lr) (1 — Collection Efficiency) 
100 

This form is for use by facilities subject to air quality permit requirements and may be 
revised periodically. Tank Truck Loading of Crude Oil or Condensate (Revised 02112) 	 Page 3 of 4 
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Control techniques and control efficiencies 

Emissions from controlled loading operations can be calculated by multiplying the uncontrolled 
emission rate calculated in the loading loss equation (LL) by an overall reduction efficiency 
term: 

Emissions = (LL) (Collection Efficiency) (1 —  Collection Efficiencv) 
100 	 100 

Flares — Flares must meet 40 CFR 60.18 requirements of minimum heating value of 
waste gas and a maximum flare tip velocity. Flares can have a control efficiency of 
98% or 99% for the following compounds: methanol, ethanol, propanol, ethylene 
oxide, and propylene oxide. The agency highly encourages the consideration of 
variable speed blowers when a control efficiency of > 98% is claimed for a steam — 
assisted flare to reduce over steaming of the flare which could affect the control 
efficiency. 

Thermal oxidizers — must be designed for the variability of the waste gas stream and 
basic monitoring which consists of thermocouple or infrared monitor that indicates 
the device is working. Control efficiencies range from 95% -<99%. 

Carbon Systems — Can claim up to a 98% control efficiency. The carbon system must 
have an alarm system that will prevent break through. 

Vapor Recovery Units (VRU) — Can claim up to 100% control. Designed systems 
claiming 100% control must submit the requirements found in the Vapor Recovery 
Unit Capture/Control Guidance. 

Note: Loading cannot occur while the control system is off-line. 

Vapor balancing is NOT a form of control; it is only a capture technique. 

This form is for use by facilities subject to air quality permit requirements and may be 
revised periodically. Tank Truck Loading of Crude Oil or Condensate (Revised 02/12) 	 Page 4 of 4 
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SITE DATA 

PERMIT BY RULE REGISTRATION 

JO ANN ESSE UNIT Fl 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Representative Analyses: 
Etheridge Bl 
and Laird Bl 

Stream Compositions: 

Stream 1 Stream 2 Stream 3 Stream 4 
Inlet Gas Flare Assist Gas LP Condensate Produced Water 

Com onent mole % w t. % molc % w t. % mole % w.% mole % w% 

Nitro en 0.254% 0.301% 0.164% 0.202% 0.048% 0.012% 0.000% 0.000% 
Carbon Dioxide 2.372% 4.420% 2.163% 4.185% 0.125% 0.049% 0.001% 0.002% 
Water 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 99.000% 94.121% 
H dro en Sulfide 0.0200% 0.029% 0.020% 0.030% 0.000% 0.000% 0.000% 0.000% 
Methane 70.652% 47.988% 75.685% 53.374"/0 2.101"/0 0.302% 0.021% 0.018% 
Ethane 14.029% 17.860% 11.765% 15.551% 2.081% 0.561% 0.021% 0.033% 
Pro ane 6.979% 13.029% 4.689% 9.089% 3.619% 1.431% 0.036% 0.084% 
I-Butane 1.061% 2.611% 0.899% 2.297% 1.260% 0.657% 0.013% 0.040% 
N-Butane 2.235% 5.500% 1.663% 4.249% 3.992% 2.081% 0.040% 0.123% 
I-Pentane 0.661% 2.019% 0.652% 2.068% 2.779% 1.798% 0.028% 0.107% 
N-Pentane 0.665% 2.031% 0.623% 1.976% 3.830% 2.478% 0.038% 0.145% 
C clo entane 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
n-Hexane 0.218% 0.795% 0.279% 1.057% 3.069% 2.372% 0.031% 0.141% 
C clohexane 0.088% 0.321% 0.137% 0.519% 1.076% 0.831% 0.011% 0.050% 
Other Hexanes 0.401% 1.463% 0.517% 1.958% 4.278% 3.306% 0.043% 0.196% 
He tanes 0.193% 0.819% 0.347% 1.528% 7.783% 6.993°,/0 0.078% 0.412% 
Octancs 0,044% 0.213% 0.109% 0.547% 6.618% 6.779% 0.066% 0.398% 
Nonanes 0.025% 0.136% 0.058% 0.327% 5.967% 6.863% 0.060% 0.406% 
Decanes Plus 0.007% 0.042% 0.014% 0.088% 46.045% 58.753% 0.460% 3.454% 
Benzene 0.027% 0.089% 0.034% 0.117% 0.426% 0.298% 0.004% 0.016% 
Toluene 0.062% 0.242% 0.132% 0.535% 1.824% 1.507% 0.018% 0.087% 
Eth lbenzene 0.004% 0.018% 0.006% 0.028% 0.443% 0.422% 0.004% 0.022% 
X lene 0.023% 0.103% 0.065% 0.303% 2.634% 2.508% 0.026% 0.146% 
Totals 100.02% 100.00% 100.02% 100.00% 99.998% 100.00% 99.999% 100.00% 
Totals C3+ 29.43% 26.69% 99.08% 5.83% 
VOC max % 30.00% 30.00% 100.00% 10.00% 
Hi her Heating Value Btu/sc 1358 1315 
Lower Heating Value Btu/sc 1335 1292 
S ecific Gravity 0.8185 0.7873 
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SGS LABORATORY REFERENCE NUMBER : 6889-250891 

Conoco Phillips 

ID: Etheridge B1 	 LINE PRESSURE: 81 PSI 
AREA: Eagleford 	 LINE TEMPERATURE: 84 F 

METER: Low Pressure Separator 	 CYLINDER NUMBER: 0036 

	

LEASE: 	 EFFECTIVE DATE: 

	

OPERATOR: 	 SAMPLED BY: Robert Hester 

	

STATION: 	 ANALYZED BY: Kerry Quave 
SAMPLE DATE: 12120/2011 	 ANALYZED DATE: 12/24/2011 

SAMPLE OF: Gas 	 SAMPLE TYPE: Spot 
Thls document is issued by the Company under its General Conditions of Service accessible at  htloalwwwsos.corNterms antl c.onditions.htm . The Client's atlenlion is drawn lo the limtation of liability, Indennilication 
and junsdiction issues defned therein. 
My other holder of this docurnent is advisetl lhal information containetl hereon reflects the Corrpany's firdings at the lime of its intervention only and within the Ilmts of Client's iretrucliorss, If any. 

The Corrpany's sole responsibility is to its Clienl and this document does rat exonerate parties to a transaction from eaercising all their rights and obligations under the transaction documents. 
My Unauthoriffid al[eration, forgery oI falslflcatlon of tlte content or appealance Of thls dOCllrtlent is unl8wf111 and UffendErs may bC prosecutfd [o thE fllll65t extEnt of IhE law. 

Physical Properties per GPA 2145-09 	 Calculations per GPA 2286-03  
Note: Zero = Less than detection limit 

MOL% 	 WEIGHT% 	GPM (Cb 14.696 

NITROGEN 0.254 0.301 
CARBON DIOXIDE 2.372 4.421 
METHAN E 70.652 47.999 
ETHANE 14.029 17.864 3.759 
PROPANE 6.979 13.033 1.926 
ISOBUTANE 1.061 2.612 0.348 
N-BUTANE 2.235 5.501 0.706 
ISOPENTANE 0.661 2.020 0.242 
N-PENTANE 0.665 2.032 0.241 
HEXANES 0.566 2.065 0.234 
HEPTANES PLUS  0.526 2.152 0.213  

100.000 100.000 7.669 

BTU 	 Vol. IDEAL Vol. Real 
Gas Fuel Gas Fuel 

BTU @ 14.696 PSIA ( DRY ) 	1351.7 1357.6 
BTU @ 14.696 PSIA ( SAT. ) 	1328.1 1334.5 
Specific Gravity 	 0.8153 0.8185 
Compressibility ( Z ) 	 0.9957 

Gasoline Content ( Gallons Per Thousand - GPM ) Secondary BTU Psia Base Vol. IDEAL Vol. Real 
Gas Fuel 	Gas Fuel 

Ethane & Heavier 7.456 BTU @ 15.025 PSIA ( DRY ) 1381.9 	1388.1 
Propane & Heavier 3.697 BTU @ 15.025 PSIA ( SAT. ) 1357.8 	1364.5 
Butane & Heavier 1.771 
Pentane & Heavier 0.717 Compressibility ( Z) at 15.025 = 0.9956 
Total 26 psi Reid V.P. Gasoline GPM 1.391 

Remarks: 
Remarks: 

Precision parameters apply in the determination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza ion test, ta to d t 	ine c nforma 	wilh pBCifcations. 	 5-~ PDF crea~ec~ wl~~ p~~rac~ory r~ro ~rla) version www.pd actory.com  
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SGS LABORATORY REFERENCE NUMBER : 6889-250891 

COMPANY: Conoco Phillips 	 SAMPLE DATE: ~ 
AREA / FIELD: Eagleford 

LEASE: 

MOL% 	 WEIGHT% 	GPM (p7 14.696 

NITROGEN 0.254 0.301 0.028 
CARBON DIOXIDE 2.372 4.421 0.406 
METHANE 70.652 47.999 11.999 
ETHANE 14.029 17.864 3.759 
PROPANE 6.979 13.033 1.926 
ISOBUTANE 1.061 2.612 0.348 
N-BUTANE 2.235 5.501 0.706 
ISOPENTANE 0.661 2.020 0.242 
N-PENTANE 0.665 2.032 0.241 
2,2-Dimethylbutane 0.013 0.047 0.005 
2,3-Dimethylbutane & Cyclopentane 0.000 0.000 0.000 
2-Methylpentane 0.206 0.752 0.086 
3-Methylpentane 0.129 0.470 0.053 
n-Hexane 0.218 0.796 0.090 
2,2-Dimethylpentane 0.004 0.017 0.002 
Methylcyclopentane 0.053 0.189 0.019 
2,4-Dimethylpentane 0.000 0.000 0.000 
2,2,3- Trimethylbutane 0.000 0.000 0.000 
Benzene 0.027 0.089 0.008 
3,3-Dimethylpentane 0.000 0.000 0.000 
Cyclohexane 0.088 0.314 0.030 
2-Methylhexane 0.008 0.034 0.004 
2,3-Dimethylpentane 0.039 0.166 0.018 
1,1-Dimethylcyclopentane 0.000 0.000 0.000 
3-Methylhexane 0.007 0.030 0.003 
I,t-3-Dimethyicyclopentane 0.004 0.017 0.002 
i,c-3-Dimethylcyclopentane & 3-Ethylpentane 0.006 0.025 0.002 
I,t-2-Dimethylcyclopentane & 2,2,4- Trimethylpentane 0.000 0.000 0.000 
n-Heptane 0.073 0.310 0.034 
Methylcyclohexane 0.051 0.212 0.021 
1,1,3- Trimethylcyclopentane & 2,2-Dimethylhexane 0.001 0.005 0.000 
2,5-Dimethylhexane & 2,4-Dimethylhexane 0.002 0.010 0.001 
Ethylcyclopentane 0.001 0.004 0.000 
2,2,3- Trimethylpentane & 1,t-2,c-4- Trimethylcyclopentane 0.000 0.000 0.000 
3,3-Dimethylhexane& 1,t-2,c-3-Trimethylcyclopentane 0.000 0.000 0.000 
2,3,4- Trimethylpentane & 2,3.Dimethylhexane 0.000 0.000 0.000 
Toluene 0.062 0.242 0.021 
1,1,2- Trimethylcyclopentane 0.000 0.000 0.000 
3,4-Dimethylhexane 0.000 0.000 0.000 
2-Methylheptane 0.012 0.058 0.006 
4-Methylheptane 0.000 0.000 0.000 
1,c-2,t-4- Trimethylcyclopentane 0.000 0.000 0.000 
3-Methylheptane & 3,4-Dimethylhexane 0.001 0.005 0.001 

Precision parameters apply in the determination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 

PDF crea~ec~`wi~~ia `p~`~~ac~ory ~̀ froh ~rial°version  www.psd~actory.com  
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SGS LABORATORY REFERENCE NUMBER : 6889-250891 

COMPANY: Conoco Phillips 	 SAMPLE DATE: ~ 
AREA / FIELD: Eagleford 

LEASE: 

MOL% WEIGHT% GPM 67 14.696  
1,c-3-Dimethylcyclohexane & 3-Ethylhexane 0.000 0.000 0.000 
I,t-4-Dimethylcyclohexane & 1,c2,t3- Trimethylcyclopentane 0.000 0.000 0.000 
2,2,5-Trimethylhexane & 1,1-Dimethylcyclohexane 0.000 0.000 0.000 
Methyl-Ethylcyclopentane's & 2,2,4- Trimethylhexane 0.008 0.038 0.004 
n-octane 0.024 0.116 0.012 
1,1:2 Dimethylcyclohexane & 2,2,4,4- Tetramethylpentane 0.000 0.000 0.000 
1,t-3-Dimethylcyclohexane & 1,c-4-Dimethylcyclohexane 0.002 0.010 0.001 
Dimethylheptanes & 1,c-2,c-3- Trimethylcyclopentane 0.001 0.005 0.000 
Isopropylcyclopentane 0.001 0.005 0.000 
Dimethylheptanes & Trimethylhexanes 0.003 0.016 0.002 
1,c-2-Dimethylcyclohexane 0.000 0.000 0.000 
Dimethylheptanes 0.002 0.011 0.001 
Ethylcyclohexane 0.000 0.000 0.000 
n-Propylcyclopentane 0.000 0.000 0.000 
Trimethylcyclohexanes 0.000 0.000 0.000 
Ethylbenzene 0.004 0.018 0.002 
Dimethylheptanes & Trimethylhexanes 0.002 0.011 0.001 
m-xylene & p-xylene 0.007 0.031 0.003 
2& 4 Methyloctane & 3,4-Dimethylheptane 0.000 0.000 0.000 
Trimethylcyclohexanes 0.000 0.000 0.000 
3- Methyloctane 0.001 0.005 0.001 
Trimethylcyclohexanes 0.000 0.000 0.000 
o-xylene 0.016 0.072 0.006 
Trimethylcyclohexanes & Isobutylcyclopentane 0.000 0.000 0.000 
n-Nonane 0.007 0.038 0.004 
C9 Naphthenes & C10 Paraffins & Trimethylcyclohexanes 0.001 0.006 0.001 
Isopropylbenzene & Trimethylcyclohexanes 0.001 0.005 0.000 
C9 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
Isopropylcyclohexane 0.001 0.005 0.000 
C9 Naphthenes & C10 Paraffins & Cyclooctane 0.001 0.005 0.000 
N-Propylcyclohexane 0.001 0.005 0.001 
C9 Naphthenes & C10 Paraffins & n-Butylcyclopentane 0.001 0.006 0.001 
n-Propylbenzene 0.001 0.005 0.000 
C9 Naphthenes & C10 Paraffins & EthylBenzenes 0.000 0.000 0.000 
m-Ethyltoluene 0.000 0.000 0.000 
p-Ethyltoluene 0.000 0.000 0.000 
1,3,5- Trimethylbenzene & 4& 5 Methylnonane 0.000 0.000 0.000 
2-Methylnonane & 3-Ethyloctane 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
O -Ethyltoluene & 3 -Methylnonane 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
tert-Butylbenzene 0.000 0.000 0.000 
1,2,4 Trimethylbenzene & Methylcyclooctane 0.000 0.000 0.000 
Isobutylcyclohexane & tert- Butylcyclohexane 0.000 0.000 0.000 
n-Decane Plus 0.002 0.012 0.001 

100.000 100.000 20.102 

Precision paramelers apply in lhe determination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza ion 	test, ta to d t 	ine c nfonna 	with pBcifcalions. 	 5- PDF crea~ec~ wt~~ pc~~~ac~o ry  ~ro ~rlal version  www.pdffactory.com  
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SGS LABORATORY REFERENCE NUMBER : 6889-250891 

COMPANY: Conoco Phillips 	 SAMPLE DATE: #~ 
AREA / FIELD: Eagleford 

LEASE: 

Calculated Value Total Sample Heptanes Plus 

Molecular Weight 23.613 96.508 
Relative Density 0.3730 0.7611 
Liquid Density ( Ibs/gal Absolute Density) 3.110 6.345 
Liquid Density ( Ibs/gal Weight in Air ) 3.107 6.339 
Cu.Ft./Vapor / Gal. @ 14.696 49.981 24.949 
Vapor Pressure @ 100° F 3660.220 0.980 
API Gravity at 60° F 247.9 54.4 
BTU / LB 21723 10231 
BTU I GAL. 67539 60392 
BTU / Cu. FT. ( Vol. IDEAL Gas Fuel @ 14.696) 1351.7 5098.4 
Specific Gravity as a Vapor @ 14.696 0.8153 1.6056 

BTEX BREAKDOWN 
M01% WT.% 

BENZENE 0.027 0.089 
TOLUENE 0.062 0.242 
ETHYLBENZENE 0.004 0.018 
XYLENES 0.023 0.103 

Total BTEX 0.116 0.452 

Heavy End Grouping Breakdown 

HEXANES C6 0.566 
HEPTANES C7 0.309 
OCTANES C8 0.162 
NONANES C9 0.046 
DECANES+ C10 0.009 

Total 1.092 Mol% 

Precision parameters apply in the detevnination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 

PDF crea~ec~`wi~~ia `p~#~ac~o°ry`~`~roh ~rial version  www.psd~actory.com  
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SGS LABORATORY REFERENCE NUMBER : 6889-250891 

Conoco Phillips 

ID: Etheridge B1 	 LINE PRESSURE: 81 PSI 
AREA: Eagleford 	 LINE TEMPERATURE: 84 F 

METER: Low Pressure Separator 	CYLINDER NUMBER: 0036 

	

LEASE: 	 EFFECTIVE DATE: 

	

OPERATOR: 	 SAMPLED BY: Robert Hester 

	

STATION: 	 ANALYZED BY: Kerry Quave 
SAMPLE DATE: 12/20/2011 	 ANALYZED DATE: 12/24/2011 

SAMPLE OF: Gas 	 SAMPLE TYPE: Spot 
This document Is issued by the Company undnr Be Gerieral CoMi6ons of Service acaessible at hrlrcnwww snc nnmlrurmc ann nnndlhnns hlm. rhe Cllent's anention is drawn to lha rmtarun of ralNily, indennrcicatlon 

and junsdiclion issues defined lherein. 
Any other holder of th(s document is advised lhat Information conlalned hereon refleds lhe Corrpany's firbings al the lime of i!s intervention only and wilhin the limts of Client's inslructions, If any. 

The Conpany's sole responsibilily is lo ils Client and this documenl does not eaonerate parties to a transaction from exemising ell their rights end obligetions undar the transaction docurrents. 

Any unauthona;d alteralion, forgery or falsification of the content or appearance of lhis documenl Is unlawful and offenders rrey be Ixoseculed to the fullesl extent of the law. 

Physical Properties per GPA 2145-09 	 Calculations per GPA 2286-03  
Note: Zero = Less than detection limit 

MOL% 	 WEIGHT% 	GPM CpD- 14.696 

NITROGEN 0.254 0.301 
CARBON DIOXIDE 2.372 4.421 
METHAN E 70.652 47.999 
ETHANE 14.029 17.864 3.759 
PROPANE 6.979 13.033 1.926 
ISOBUTANE 1.061 2.612 0.348 
N-BUTANE 2.235 5.501 0.706 
ISOPENTANE 0.661 2.020 0.242 
N-PENTANE 0.665 2.032 0.241 
HEXANE 0.566 2.065 0.234 
HEPTANE 0.309 1.191 0.122 
OCTANE 0.162 0.690 0.066 
NONANE 0.046 0.222 0.021 
DECANE+ 0.009 0.049 0.004 

100.000 100.000 7.669 

BTU Vol. IDEAL Vol. Real 
Gas Fuel Gas Fuel 

BTU @ 14.696 PSIA ( DRY ) 1351.7 1357.6 
BTU @ 14.696 PSIA ( SAT. ) 1328.1 1334.5 
Specific Gravity 0.8153 0.8185 
Compressibility ( Z ) 0.9957 

Secondary BTU Psia Base Vol. IDEAL Vol. Real 

Gas Fuel 	Gas Fuel 
7.456 BTU @ 15.025 PSIA ( DRY ) 1381.9 	1388.1 
3.697 BTU @ 15.025 PSIA ( SAT. ) 1357.8 	1364.5 
1.771 
0.717 Compressibility ( Z) at 15.025 = 0.9956 
1.391 

Gasoline Content ( Gallons Per Thousand - GPM ) 

Ethane & Heavier 
Propane & Heavier 
Butane & Heavier 
Pentane & Heavier 
Total 26 psi Reid V.P. Gasoline GPM 

Remarks: 
Precision para 	 y.~(~e deterrnination of above test results. Also refer to ASTM D 3244-97/02, IP 367196 and appendix E of lP standard melhods for analysis and tesling for 
utilizaion les, a o }•` Inec nforma 	with pBCifcations. 	 5-~ 4 
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Charectaristics M Heotaiea Plus  
SpecificGravity 0.8175 (Water=l) 
API Gravity 41.59 @60 F 
MolecularWeight 202.0 

Vapor Volume 12.85 CF/Gal 
Weight 6.81 Lbs/Gal 

Charaelerlatlea o/ Total 

SpecificGrevity 
Samolc  

0.7873 (1Nater=l) 
API Gravity 48.24 @60 F 
Molecular Weight 165.0 

Vapor Volume 15.14 CF/Gal 
Weight 6.56 LDS/Gal 

SIJS LABORATORY 

COMPANY: ConocoPht1111ps 
AREA/PELD: Eaglaford 

Sam le Confainer SamDlo Descri tion Sam le Point Sam le Time 
Sampla Matrix  

C IintlerT pe/No.orBottla Field/LOCations.Well Date hours RVPb D51191 Sam I Pr ss Sam IeTem 	F 
LP Separatorbefore 12-20-2011 @ 

Station 74139 (10) Elheddge 81 Dump Valve 1100 AM Condensate 9.85 pai 84 85 

Chromato ra hic Extended Anal sis - Summation Re ort 
Cam onent MoIY. Li 	Vol•/. W 

NiDOgen 0.048 0.008 0.008 
Carbon Dioxitle 0.125 0.032 0.033 

Methane 2.101 0.536 D.2D4 
Ethane 1081 0.838 0.379 
Propane 3.619 1.501 0.967 

Isobutane 10260 0.621 0.444 
N-Butane 3.992 1.895 1.406 

2,2Dimethylpropane 0021 0.012 0.009 
IsoPentane 2.779 1.530 1.215 
mPentane 1809 2.079 1.666 

22 Dimethylbulane 0.069 0.043 0.036 

Cyclopentane 0.000 0.000 D.o00 
2,3 DimethylDulane 0.293 0.181 0.153 

2 MeNylPentane 1.842 1.151 0.962 
3 MaBiylpentane 1.088 0.669 0.568 

n-Hexane 39069 1.900 1.603 
Heptanes Plus 71804 87.004 90.346 

Total 1000000 100.000 100.000 

Total Extended Re ort 
cam w 

NiVOgan n  0.048 0.008 0.008 
Carbon Dioxitle 0.125 0.032 0.033 

Methane 20101 0.536 0.204 
Ethane 20081 0.838 0.379 
Propane 3.619 19501 0.967 

Isobulane 10260 0.621 09444 
N-Butane 3.992 1.895 1.406 

2,2 Dimethylpropane 0.021 0.012 0.009 
Isopantane 2.779 1 	 1.530 1.215 

mPentane 3.809 1 	2.079 1.666 
2,2 Dimethylbutane 0.069 0.043 0.036 

Cyclopentane 0.000 0.000 0.000 
23Dimethylhutane 0.293 0.181 0.153 

2 Methylpentane 1.842 1.151 0.962 
3 MeNylpentane 1.088 0.669 0.568 

rvHexane 3.069 1.900 1.603 

Meth 	clopantane 0 0 986 0.526 0.503 
Benzena 0.426 0.180 0.202 

Cyclohexame 19076 0.551 0.549 
2-Methylhexane 1204 0.899 0.780 
3-Methylhexane 1.053 0.728 0.640 

2,2,4TrtneU Ipentane 0.000 0.000 0.000 
ONerC-7's 0.801 0.541 0.482 
nllep:ane 2.176 1.928 1.686 

Methycyclohexane 1869 1.131 1.112 
Toluene 1.824 0.920 1.018 

ONer C-8's 4248 3.088 2.837 
ri-OCtane 2370 1.828 1.641 

E-Benxene 0443 0.258 0.285 
M 8 P Xylenes 1.938 1.132 1.247 

C-Xylene 0.696 0.398 0.448 

OMer C-9's 39963 3.218 3.032 
n-NOnane 2.004 1.698 1.557 

Other C-10's 50024 4.483 4.301. 
n Decane 10515 1.400 1.306 

UndeCanes(11) 5.324 4.874 4.743 
Dodecanes(12) 40010 3.965 3.912 
Trcanes (13) ide  3.769 3.998 3.997 

Te[raGeranes(14) 30226 3.663 3.714 
Pentademnes (15) 2.694 3.278 3.363 
Hezadecanes (16) 2.180 2.835 2.934 
Heptaderanes(17) 1.927 2.649 2.767 
Octatleranes (18) 1.724 2.495 2.622 
Nonadecanes119) 1.600 2.413 29551 

Eicosanes (20) 1.271 1.992 2.118 
Heneiwsanes(21) 1.058 1.745 1.866 

Docosanes (22) 00967 10662 1.788 
Tdccsanes (23) 0.757 1.349 1.459 

Tetracosanes 24 0.692 1.278 1.389 
Pentacosanesj25) 0.617 1.182 1.290 
Hexacosanes (26) 0.452 0.898 0.984 
Heptacosanes (27) 0.493 1.015 1.118 
Octacosanes (28) 0.424 0.903 0.998 
Nnnarosanes(2511 0.360 0.791 0.877 
Triacontanes (30) 0.274 	' 0.622 0.692 

Hentriacontanes Plus (31 ,̀ ) 5.687 18.494 210541 
T. io0.000 	 100.000 100.000 

5-25 
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SGS LABORATORY REFERENCE NUMBER : 6894-250891 

Conoco Phillips 

ID: Laird B1 
AREA: Eagleford 

METER: High Pressure Separator 
LEASE: 

LINE PRESSURE: 1060 PSI 
LINE TEMPERATURE: 112 F 
CYLINDER NUMBER: 0110 

EFFECTIVE DATE: 
OPERATOR: 	 SAMPLED BY: Robert Hester 

STATION: 	 ANALYZED BY: Kerry Quave 
SAMPLE DATE: 12/20/2011 	 ANALYZED DATE: 12/24/2011 

SAMPLE OF: Gas 	 SAMPLE TYPE: Spot 
This documEnt Is Issueo by the Company urWer Its General Conoitions of Service accessible at  0((p'%/wtwisae.corMenrs aiM condltions.htm . The Client's attention is tlrawn to the limtation of Iiability, inoerrnification 

andjurisdiction Issues defned therein. 
My other Mlder of this document is advised that information contained hereon reflects the Company's findings at Ihe time of ils intervention only and within lhe limits of Client's inslructions, If any. 
The Company's sole responsibility is to ils Clienl ane this document does nol exonerate parties to a trensaction from exercisirg all their rights and obligalions under the transaction documents. 

My unaulhorimd alteralion, forgery or falsifcation o` lhe content or appearance of lhls document is unlawful and offenders rtey be prosecuted lo lhe fullest extenl of the law. 

Physical Properties per GPA 2145-09 	 Calculations per GPA 2286-03  
Note: Zero = Less than detection limit 

MOL% 	 WEIGHT% 	GPM @ 14.696 

NITROGEN 0.164 0.202 
CARBON DIOXIDE 2.163 4.187 
METHAN E 75.685 53.403 
ETHANE 11.765 15.559 3.151 
PROPAN E 4.689 9.094 1.294 
ISOBUTANE 0.899 2.298 0.295 
N-BUTANE 1.663 4.251 0.525 
ISOPENTANE 0.652 2.069 0.239 
N-PENTANE 0.623 1.977 0.226 
HEXANES 0.733 2.778 0.302 
HEPTANES PLUS 0.964 4.182 0.396 

100.000 100.000 6.428 

BTU 	 Vol. IDEAL Vol. Real 
Gas Fuel Gas Fuel 

BTU @ 14.696 PSIA ( DRY ) 	1310.2 1315.3 
BTU @ 14.696 PSIA ( SAT. ) 	1287.3 1292.9 
Specific Gravity 	 0.7850 0.7878 
Compressibility ( Z ) 	 0.9961 

Gasoline Content ( Gallons Per Thousand - GPM Secondary BTU Psia Base Vol. IDEAL Vol. Real 

Gas Fuel 	Gas Fuel 
Ethane & Heavier 6.032 BTU @ 15.025 PSIA ( DRY ) 1339.5 	1344.8 
Propane & Heavier 2.881 BTU @ 15,025 PSIA ( SAT. ) 1316.1 	1321.9 
Butane & Heavier 1.587 
Pentane & Heavier 0.767 Compressibility ( Z) at 15.025 = 0.9960 
Total 26 psi Reid V.P. Gasoline GPM 1.791 

Remarks: 
Remarks: 

Precision parameters apply in lhe determination of above tesl results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza ion 	test, ta to d t 	ine c nforma 	wilh pt3cif'cations. 	 5- 
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SGS LABORATORY REFERENCE NUMBER : 6894-250891 

COMPANY: Conoco Phillips 
	

SAMPLE DATE: #~ 

AREA / FIELD: Eagleford 
LEASE: 

MOL% 	 WEIGHT% 	GPM (c7 14.696 

NITROGEN 0.164 0.202 0.018 
CARBON DIOXIDE 2.163 4.187 0.370 
METHANE 75.685 53.403 12.848 
ETHANE 11.765 15.559 3.151 
PROPANE 4.689 9.094 1.294 
ISOBUTANE 0.899 2.298 0.295 
N-BUTANE 1.663 4.251 0.525 
ISOPENTANE 0.652 2.069 0.239 
N-PENTANE 0.623 1.977 0.226 
2,2-Dimethylbutane 0.025 0.093 0.010 
2,3-Dimethylbutane & Cyclopentane 0.000 0.000 0.000 
2-Methylpentane 0.248 0.940 0.103 
3-Methylpentane 0.182 0.688 0.074 
n-Hexane 0.279 1.057 0.115 
2,2-Dimethylpentane 0.009 0.040 0.004 
Methylcyclopentane 0.062 0.229 0.022 
2,4-Dimethylpentane 0.001 0.004 0.000 
2,2,3- Trimethylbutane 0.000 0.000 0.000 
Benzene 0.034 0.117 0.010 
3,3-Dimeth ) lpentane 0.000 0.000 0.000 
cyclohexane 0.137 0.507 0.047 
2-Methylhexane 0.012 0.053 0.006 
2,3-Dimethylpentane 0.071 0.313 0.032 
1,1-Dimethylcyclopentane 0.000 0.000 0.000 
3-Methylhexane 0.010 0.044 0.005 
I,t-3-Dimethylcyclopentane 0.006 0.026 0.002 
1,c-3-Dimethylcyclopentane & 3-Ethylpentane 0.009 0.039 0.004 
I,t-2-Dimethylcyclopentane & 2,2,4- Trimethylpentane 0.000 0.000 0.000 
n-Heptane 0.135 0.595 0.062 
Methylcyclohexane 0.092 0.397 0.037 
1,1,3- Trimethylcyclopentane & 2,2-Dimethylhexane 0.003 0.015 0.001 
2,5-Dimethylhexane & 2,4-Dimethylhexane 0.005 0.025 0.003 
EthVcyclopentane 0.002 0.009 0.001 
2,2,3- Trimethylpentane & 1,t-2,c-4- Trimethylcyclopentane 0.000 0.000 0.000 
3,3-Dimethylhexane & 1,t-2,c-3- Trimethylcyclopentane 0.000 0.000 0.000 
2,3,4- Trimethylpentane & 2,3.Dimethylhexane 0.000 0.000 0.000 
Toluene 0.132 0.535 0.044 
1,1,2-  Trimethylcyclopentane 0.000 0.000 0.000 
3,4-Dimethylhexane 0.000 0.000 0.000 
2-Methylheptane 0.033 0.166 0.017 
4-Methylheptane 0.000 0.000 0.000 
1,c-2,t-4- Trimethylcyclopentane 0.000 0.000 0.000 
3-Methylheptane & 3,4-Dimethylhexane 0.002 0.010 0.001 

Precision parameters apply in the determination of above test results. Also refer to ASTM D 3244-97102, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza ion 	test, ta [o tl t 	ine c nforrna 	wdh pBcif cations. 	 5-~ 
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SGS LABORATORY REFERENCE NUMBER : 6894-250891 

COMPANY: Conoco Phillips SAMPLE DATE: #~ 

AREA / FIELD: Eagleford 
LEASE: 

MOL% WEIGHT% GPM (C7 14.696  
1,c-3-Dimethy1cyclohexane & 3-Ethylhexane 0.000 0.000 0.000 
I,t-4-Dimethylcyclohexane & 1,c2,t3- Trimethylcyclopentane 0.000 0.000 0.000 
2,2,5-Trimethylhexane & 1, 1 -Dimethylcyclohexane 0.000 0.000 0.000 
Methyl-Ethylcyclopentane's & 2,2,4- Trimethylhexane 0.017 0.084 0.008 
n-Octane 0.057 0.286 0.029 
1,t2 Dimethylcyclohexane & 2,2,4,4- Tetramethylpentane 0.000 0.000 0.000 
1,t-3-Dimethylcyclohexane & 1,c-4-Dimethylcyclohexane 0.004 0.020 0.002 
Dimethylheptanes & 1,c-2,c-3-Trimethylcyclopentane 0.002 0.010 0.001 
Isopropylcyclopentane 0.003 0.015 0.001 
Dimethylheptanes & Trimethylhexanes 0.006 0.033 0.003 
1,c-2-Dimethy1cyclohexane 0.000 0.000 0.000 
Dimethylheptanes 0.007 0.039 0.004 
Ethylcyclohexane 0.000 0.000 0.000 
n-Propylcyclopentane 0.000 0.000 0.000 
Trimethylcyclohexanes 0.000 0.000 0.000 
Ethylbenzene 0.006 0.028 0.002 
Dimethylheptanes & Trimethylhexanes 0.002 0.011 0.001 
m-xylene & p-xylene 0.019 0.089 0.007 
2& 4 Methyloctane & 3,4-Dimethylheptane 0.000 0.000 0.000 
Trimethylcyclohexanes 0.000 0.000 0.000 
3-Methyloctane 0.002 0.011 0.001 
Trimethylcyclohexanes 0.000 0.000 0.000 
o-xylene 0.046 0.215 0.018 
Trimethylcyclohexanes & Isobutylcyclopentane 0.000 0.000 0.000 
n-Nonane 0.020 0.113 0.011 
C9 Naphthenes & C10 Paraffins & Trimethylcyclohexanes 0.001 0.006 0.001 
Isopropylbenzene & Trimethylcyclohexanes 0.001 0.005 0.000 
C9 Naphthenes & C10 Paraffins 0.001 0.006 0.001 
Isopropylcyclohexane 0.002 0.011 0.001 
C9 Naphthenes & C10 Paraffins & Cyclooctane 0.002 0.010 0.001 
N-Propylcyclohexane 0.001 0.006 0.001 
C9 Naphthenes & C10 Paraffins & n-Butylcyclopentane 0.003 0.019 0.002 
n-Propylbenzene 0.003 0.016 0.001 
C9 Naphthenes & C10 Paraffins & EthylBenzenes 0.000 0.000 0.000 
m-Ethyltoluene 0.000 0.000 0.000 
p-Ethyltoluene 0.000 0.000 0.000 
1,3,5- Trimethylbenzene & 4& 5 Methylnonane 0.000 0.000 0.000 
2-Methylnonane & 3-Ethyloctane 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
O-Ethyltoluene & 3 -Methylnonane 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
tert-Butylbenzene 0.000 0.000 0.000 
1,2,4 Trimethylbenzene & Methylcyclooctane 0.000 0.000 0.000 
Isobutylcyclohexane & tert- Butylcyclohexane 0.000 0.000 0.000 
n-Decane Plus 0.004 0.025 0.002 

100.000 100.000 19.664 

Precision parameters apply in the determination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza ion 	test, ta to d 	ine c nforrna 	with p~cifcations. 	 5-2  PDF crea~ec~ wl~~t p~`~~ac~o ry  ~ro ~rla ~ version  www.pdffactory.com  
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SGS LABORATORY REFERENCE NUMBER : 6894-250891 

COMPANY: Conoco Phillips 	 SAMPLE DATE: ~ 

AREA / FIELD: Eagleford 
LEASE: 

Calculated Value  Total Sample Heptanes Plus 

Molecular Weight 22.736 98.624 
Relative Density 0.3670 0.7618 
Liquid Density ( Ibs/gal Absolute Density) 3.060 6.351 
Liquid Density ( Ibs/gal Weight in Air ) 3.057 6.345 
Cu.Ft./Vapor / Gal. @ 14.696 51.074 24.437 
Vapor Pressure @ 100 °  F 3889.010 1.010 
API Gravity at 60° F 254.1 54.2 
BTU / LB 21868 12034 
BTU / GAL. 66890 72131 
BTU / Cu. FT. ( vol. IDEAL Gas Fuel @ 14.696) 1310.2 5205.2 
Speciflc Gravity as a Vapor @ 14.696 0.7850 1.9341 

BTEX BREAKDOWN 
Mol% WT.% 

BENZENE 0.034 0.117 
TOLUENE 0.132 0.535 
ETHYLBENZENE 0.006 0.028 
XYLENES 0.065 0.304 

Total BTEX 0.237 0.984 

Heavy End Grouping Breakdown 

HEXANES C6 0.733 
HEPTANES C7 0.486 
OCTANES C8 0.343 
NONANES C9 0.117 
DECANES+ C10 0.018 

Total 1.697 Mol% 

Precision parameters apply in the determination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza ion 	test, ta [o d t 	ine c nforma 	with p~cifcations. 	 5- 
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SGS LABORATORY REFERENCE NUMBER : 6894-250891 

Conoco Phillips 

ID: Laird B1 LINE PRESSURE: 1060 PSI 
AREA: Eagleford LINE TEMPERATURE: 112 F 

METER: High Pressure Separator CYLINDER NUMBER: 0110 
LEASE: EFFECTIVE DATE: 

OPERATOR: SAMPLED BY: Robert Hester 
STATION: ANALYZED BY: Kerry Quave 

SAMPLE DATE: 12/20/2011 ANALYZED DATE: 12/24/2011 
SAMPLE OF: Gas SAMPLE TYPE: Spot 

This document is issued by Ihe Company under its General CoM tians of SeMCe accessible al hltnl/www.srs.r•nMlwrma and rnMitinnc htm. The Clienl's attention is drawn to the Ilmtation of liabllity.. intlennification 
andjurisdiclion issues defined therein. 

My olher holder of thls documenl is adv setl lhal informalion conlalned hereon reflects lhe Company's findings at the tirre of ils intervenlion only and within lhe limis of Client's iretructions. If any 

The Conpany's sole responsibility is to ils Client and this docurnent does rwt exonerate parties to a transaction from exercisirg all their rights and obligalions under tha transaction documeits. 

My unauthorimd alteraAon, forgery or falsification of the cornenl or appearance of this document is unlawful and offeMers rrey be proseculed to the fullest extent of lhe law. 

Physical Properties per GPA 2145-09 	 Calculations per GPA 2286-03  
Note: Zero = Less than detection limit 

MOL% 	 WEIGHT% 	GPM (p7 14.696 

NITROGEN 0.164 0.202 
CARBON DIOXIDE 2.163 4.187 
METHANE 75.685 53.403 
ETHANE 11.765 15.559 3.151 
PROPANE 4.689 9.094 1.294 
ISOBUTANE 0.899 2.298 0.295 
N-BUTANE 1.663 4.251 0.525 
ISOPENTANE 0.652 2.069 0.239 
N-PENTANE 0.623 1.977 0.226 
HEXANE 0.733 2.778 0.302 
HEPTANE 0.486 1.967 0.194 
OCTANE 0.343 1.527 0.141 
NONANE 0.117 0.584 0.051 
DECANE+ 0.018 0.104 0.010 

100.000 100.000 6.428 

BTU Vol. IDEAL Vol. Real 
Gas Fuel Gas Fuel 

BTU @ 14.696 PSIA ( DRY ) 1310.2 1315.3 
BTU @ 14.696 PSIA ( SAT. ) 1287.3 1292.9 
Specific Gravity 0.7850 0.7878 
Compressibility ( Z ) 0.9961 

Secondary BTU Psia Base Vol. IDEAL Vol. Real 

Gas Fuel 	Gas Fuel 
6.032 BTU @ 15.025 PSIA ( DRY ) 1339.5 	1344.8 
2.881 BTU @ 15.025 PSIA ( SAT. ) 1316.1 	1321.9 
1.587 
0.767 Compressibility ( Z) at 15.025 = 0.9960 
1.791 

Gasoline Content ( Gallons Per Thousand - GPM ) 

Ethane & Heavier 
Propane & Heavier 
Butane & Heavier 
Pentane & Heavier 
Total 26 psi Reid V.P. Gasoline GPM 

Remarks: 
Precision para 	}yy~~f~e determination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza ion tes , a~(o~~' 	me c nfortrta 	with pgcifcations. 	 5- 
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